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T H E A T S D R PUBLIC H E A L T H A S S E S S M E N T : A N O T E O F E X P L A N A T I O N

This Public H e a l t h Assessment-Initial Release was prepared by ATSDR pursuant to the Comprehensive
Environmental Response, Compensation, and Liab i l i ty Act (CERCLA or S u p e r f u n d ) section 104 (i)(6)
(42 U.S.C. 9604 (i)(6), and in accordance with our implementing regulations 42 C.F.R. Part 90). In
preparing this document, ATSDR has collected relevant health data, environmental data, and community
health concerns from the Environmental Protection Agency (EPA), state and local health and
environmental agencies, the community, and po t en t ia l ly responsible parties, where appropriate . T h i s
document represents the Agency's best e f f o r t s , based on currently available information, to fulfill the
statutory criteria set out in CERCLA section 104 (i)(6) within a limited timeframe. To the extent
pos s ib l e , it presents an assessment of the potential risks to human health. Actions authorized by
CERCLA section 104 0(11), or otherwise authorized by CERCLA, may be undertaken to prevent or
mitigate human exposure or risks to human health. In addition, ATSDR will utilize this document to
determine if f o l l o w - u p health actions are appropria t e at this time.
T h i s document has been provided to EPA and the a f f e c t e d state, as required by CERCLA section 104
(i)(6)(H) for their information and review. Where necessary, it will be revised in response to commentsor additional relevant information provided by them to ATSDR. The revised document wfll then be
released for a 30 day publ ic comment period. Subsequent to the public comment period, ATSDR will
address all public comments and revise or append the document as appropriate . The public healthassessment will then be reissued. Thi s will conclude the publ ic health assessment process for this site,
unless additional information is obtained by ATSDR which, in the Agency's opinion, indicates a need
to revise or append the conclusions previously issued.
Comments regarding this report are welcome. Please address to:

Agency for Toxic Substances and Disease Registry
Attn: Director, Division of H e a l t h Assessment and Consultation (E-32)1600 C l i f t o n Road, N.E., Atlanta, Georgia 30333
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S U M M A R Y

T h i s document is an addendum to the pre l iminary p u b l i c h e a l t hassessment p r e p a r e d f o r t h e Richardson F l a t s T a i l i n g s s i t e b y t h eA g e n c y f o r T o x i c S u b s t a n c e s a n d Disea s e R e g i s t r y ( A T S D R ) i n J u l y1990.
T h e Richardson F l a t s T a i l i n g s S i t e l i e s i n a broad v a l l e ynortheast o f Park C i t y , U t a h - - a p p r o x i m a t e l y 1 - 1 / 2 mi l e s f r o mP r o s p e c t o r S q u a r e , which i s the nearest d e v e l o p e d p o r t i o n of thec i ty . The p r o p o s e d NPL s i t e w i l l i n c l u d e a t a i l i n g s pond area atRichardson F l a t s and an a d j a c e n t s e c t i on of S i l v e r Creek wheret a i l i n g s have ac cumula t ed . For p u r p o s e s o f th i s a s s e s smen t , thoseareas are cons idered on s i t e and all other areas are consideredo f f s i t e . The s i t e i s remote; three inhabi t ed re s idences andthree businesses are w i t h i n one mile of the s i t e , and onlyi n t e r m i t t e n t t a i l i n g s workers and occasional cyc l er s are e x p e c t e dto have been on s i t e .
T a i l i n g s , which c ompr i s e the source of contaminat ion, are a wasteproduc t generated by mining a c t i v i t i e s . S a m p l i n g r e s u l t s havei d e n t i f i e d a f e w m e t a l s o f p o t e n t i a l concern. However , p e o p l eare not being exposed at l eve l s of p u b l i c h e a l t h concern in anyknown c o m p l e t e d exposure pathway at the s i t e . F u r t h e r m o r e , itdoes not appear l i k e l y that exposure s a s s o c ia t ed with anyp o t e n t i a l exposure pa thway would exceed l e v e l s o f p u b l i c h e a l t hconcern. F i n a l l y , b l ow ing d u s t , t h e s i n g l e e xpre s s ed communityh e a l t h concern regard ing the s i t e , p o s e s no apparent p u b l i ch e a l t h hazard. F o r these reasons, t h e Agency f o r T o x i cS u b s t a n c e s and Disease R e g i s t r y (ATSDR) has conc luded that t h i ss i t e po s e s no apparent p u b l i c h e a l t h hazard.
A T S D R ' s H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) h a sevaluated the da ta and i n f o r m a t i o n d e v e l o p e d in the RichardsonF l a t s T a i l i n g s P u b l i c H e a l t h A s s e s s m e n t . T h e panel de t erminedt h a t , due to the apparent lack of a p u b l i c h e a l t h hazard and theappar en t lack o f community h e a l t h concern, no f o l l o w - u p h e a l t ha c t i v i t i e s are i n d i c a t e d at t h i s time.
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B A C K G R O U N D

T h e A g e n c y f o r T o x i c S u b s t a n c e s a n d Disease R e g i s t r y ( A T S D R ) ,l o c a t e d in A t l a n t a , G e o r g i a , i s a f e d e r a l agency wi th in the U . S .Department of H e a l t h and Human Service s and is authorized by theComprehensive Environmental Respon s e , C o m p e n s a t i o n , and L i a b i l i t yAct o f 1980 (CERCLA) to conduct p u b l i c h e a l t h a s s e s sment s athazardous waste s i t e s . ATSDR has, under this mandate, evaluatedt h e p u b l i c h e a l t h s i g n i f i c a n c e o f t h i s s i t e--more s p e c i f i c a l l y ,ATSDR has cons idered whether h e a l t h e f f e c t s are p o s s i b l e and hasrecommended act ions to reduce or prevent p o s s i b l e h e a l t h e f f e c t s .
T h i s document is an addendum to a p r e l i m i n a r y p u b l i c h e a l t hassessment prepared in J u l y 1990 for the Richardson F l a t sT a i l i n g s s i t e ( R F T s i t e ) b y A T S D R a f t e r t h e U . S . EnvironmentalP r o t e c t i o n Agency ( E P A ) f i r s t p r o p o s e d t h e s i t e f o r t h e N a t i o n a lP r i o r i t i e s Li s t (NPL) on June 14, 1988 (USEPA 1 9 9 2 b ) . A copy ofthe previous h e a l t h assessment is prov ided in A p p e n d i x C. InFebruary 1991, in response to p u b l i c comments on its p r o p o s e dl i s t i n g , EPA reevaluated s i t e scoring and withdrew the s i te f r o mc on s id era t i on f o r t h e N P L . E P A again p r o p o s e d t h e s i t e f o r t h eN P L i n February 1992 a f t e r m o d i f y i n g i t s H a z a r d Ranking S y s t e mand obtaining new s i t e i n f o r m a t i o n . T h e r e f o r e , in response toour l e g i s l a t i v e mandate , ATSDR has p r e p a r e d th i s p r e l i m i n a r yp u b l i c h e a l t h asses sment addendum that reevaluate s current lyavai lab le s i t e - r e l a t e d i n f o r m a t i o n and relevant p u b l i c h e a l t hissues.
A . S i t e D e s c r i p t i o n a n d H i s t o r y
The RFT s i t e l i e s in a broad v a l l e y northeas t of ParkC i t y - - a p p r o x i m a t e l y 1 - 1 / 2 mi l e s f r o m P r o s p e c t o r S q u a r e , which i sthe nearest d e v e l o p e d p o r t i o n of the c i ty. F i g u r e s 1 and 2( A p p e n d i x A ) show f e a t u r e s o f t h e v i c in i ty a n d s i t e . A T S D R ' sd i s c u s s i o n s wi th EPA ind i ca t e that t h e p r o p o s e d NPL s i t e w i l li n c l u d e a t a i l i n g s pond area at Richardson F l a t s ( A r e a A onF i g u r e 2) and an a d j a c e n t s e c t i on o f S i l v e r Creek where t a i l i n g shave accumulated ( A r e a B on F i g u r e 2}. T h u s , f o r p u r p o s e s o fthi s a s s e s sment , Areas A and B are considered on s i t e and allother areas are considered off s i t e . Area A is enc l o s ed wi th inthe s e cur i ty f e n c e shown on F i g u r e 2; Area B p a r a l l e l s the f e n c eand is immed ia t e ly ou t s i d e of it.
N P L S i t e C o m p o n e n t s

T a i l i n g s Pond
The t a i l i n g s d i s p o s a l pond covers a p p r o x i m a t e l y 160 acres;t a i l i n g s are much as 10 f e e t th ick (USEPA 1 9 9 2 a ) . The pond has
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not been used since mining a c t i v i ty s t o p p e d in 1982. During as i t e vis i t in 1992, ATSDR observed that the d i s p o s a l area ise s s e n t i a l l y f l a t and may nearly have reached its prac t i ca ls t orage c a p a c i t y . No water was ponded at that t ime. Most of thet a i l i n g s are covered with soil or a dense growth of a salt grassthat has a th i ck root mat ( E & E 1 9 9 2 ) .
T h e owner, U n i t e d Park C i t y Mines ( U P C M ) , r epor t ed t o A T S D R thatt a i l i n g s were present when they purchased the p r o p e r t y in 1953.UPCM reports their p r o p e r t y boundary extends beyond the f e n c eshown on F i g u r e 2; the boundary l o c a t i o n was not d e f i n e d forA T S D R . Under U P C M ' s ownership, most o f t h e t a i l i n g s wered i s p o s e d between about 1969 and 1982 f r o m mines that were ownedby UPCM and l ea sed by Park C i t y V e n t u r e s and Noranda M i n i n g , I n c .( U S E P A 1 9 9 2 a ) ( U S E P A U n d a t e d ) . T a i l i n g s were t r a n s p o r t e d f r o m t h emine s i t e s by s lurry p i p e l i n e ; UPCM r e p o r t s that one to twopersons were present at the s i t e to monitor the del ivery. EPArepor t ed u n v e r i f i e d rumors t h a t , in earl i er years, t a i l i n g s weret ranspor t ed to the s i t e via S i l v e r Creek. UPCM reports thatwater f r o m t a i l i n g s t r a n s p o r t , s u r f a c e water runon, and snowmeltwere contained wi th in the pond and e l imina t ed through evaporat ionrather than d i s charged to S i l v e r Creek. UPCM repor t s i t intendsto maintain i t s mines, the t a i l i n g s p i p e l i n e , and the t a i l i n g sd i s p o s a l area and reuse those f a c i l i t i e s when mining againbecomes e c o n o m i c a l l y viable. UPCM repor t s they wi l l not d e v e l o pthe p r o p e r t y f or other use.
A U t a h Department o f Environmental Q u a l i t y (UDEQ) r epre s en ta t iv erepor t ed u n v e r i f i e d rumors that some t a i l i n g s had been removedand used off s i t e for sewer and road cons truc t ion. UPCM saidthere d e f i n i t e l y has been no a c t iv i ty of that nature since 1981a l t h o u g h there may have been earlier. Because o f f - s i t e t a i l i n g suse, l o c a t i o n s , and human exposure p o t e n t i a l are so uncertain,ATSDR cannot addre s s th i s issue.
In 1974, p l a n s were approved for Park C i t y Venture s to constructan embankment and p er ime t er dikes to contain the t a i l i n g s andassoc iated transport water ( E & E 1 9 8 9 ) . A diversion d i t c h wasexcavated on s i t e to route r u n o f f water around the t a i l i n g simpoundment . The d i t c h begins east o f the t a i l i n g s , crosses thesouthern p o r t i o n of t a i l i n g s , and ends in a marshy area of about10 acres near the embankment. The d i t c h was excavated throughzones o f t a i l i n g s mater ia l s ( U S E P A 1 9 9 1 b ) . I n 1992, A T S D Robserved the d i t c h s l o p e s being regraded and covered with soil toreduce erosion and o f f - s i t e transport of t a i l i n g s .
In J u n e , 1 9 8 5 , an EPA contrac tor obtained p h o t o d o c u m e n t a t i o n ofc l o u d s o f f u g i t i v e dust moving o f f s i t e a s a re sul t o f s t rongwinds ( E & E 1 9 8 7 a ) . UPCM repor t s they began p l a c i n g a cover layerof soil over the t a i l i n g s and p l a n t i n g vege tat ion in 1983. In
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1 9 9 2 , UPCM es t imat ed that the soil cover had been p l a c e d overabout 85% of the t a i l i n g s area and r e p o r t e d to ATSDR that thecovering a c t i v i t y should be c o m p l e t e d in 1993 ( E & E 1 9 9 2 ) . An EPAcontrac tor r e p o r t s that UPCM intends to p l a c e soil over the smallp o r t i o n of the t a i l i n g s area that current ly has no soil cover orsal t grass. The contrac tor expre s s ed concern about dust sometimein the f u t u r e because some of the cover s o i l s are thin ( l e s s than6 inches t h i c k ) and sa l t grass may d i s a p p e a r as the s i t e becomesdrier. UPCM r e p o r t s most cover s o i l s are being excavated f r o mhigher ground northeas t o f the t a i l i n g s d e p o s i t . ATSDR wasi n f o r m e d that the w o r k f o r c e c o n s i s t s of two to f o u r persons whoare prov ided with r e s p i r a t o r s to use during dry, d u s t y weather.Haul roads are watered during such weather.
The f e n c e that enc lo se s the t a i l i n g s d e p o s i t was c on s t ruc t edr e c e n t l y and has locked ga t e s . Prior to e r e c t ing the f e n c e ,m o t o r c y c l i s t s and c a t t l e were r epor t ed on the p r o p e r t y (ATSDR1 9 9 0 ) ( E & E I 9 8 7 a ) . S h e e p have been observed o n a d j a c e n t p r o p e r t y .

S i l v e r Creek F l o o d P l a i n T a i l i n g s
An EPA r e p r e s e n t a t i v e r e p o r t s that the agency has not yetde t ermined the l inear extent o f th e S i l v e r Creek f l o o d p l a i n thatwi l l b e part o f the p r o p o s e d NPL s i t e . For th i s a s s e s smen t ,ATSDR d e f i n e d Area B on F i g u r e 2, which in c lude s two t a i l i n g sd e p o s i t s E P A h a s a l r eady i n v e s t i g a t e d . T h e s p e c i f i c s o u r c e ( s ) o fthose t a i l i n g s i s no t known, but ATSDR's review o f areat o p o g r a p h y s u g g e s t s that the ir origin is up s t r eam in thew a t e r s h e d , n o t U P C M ' s t a i l i n g s pond.
N o n N P L E l e m e n t s

Park C i t y S a n i t a r y L a n d f i l l
U P C M p r o p e r t y a l s o contains a c l o s ed Park C i t y sanitary l a n d f i l l ;EPA r epor t s that l a n d f i l l i s not part o f the p r o p o s e d NPL s i t e .A Park C i t y r e p r e s e n t a t i v e r epor t s the l a n d f i l l was opened in the1973 and c l o s ed in 1985. W a s t e s were d e p o s i t e d below ground intrenches and a l s o were mounded above ground l ev e l . An EPAcontrac tor t o l d A T S D R that t h e l a n d f i l l m a t e r i a l s a r e m o s t l ysani tary wastes but are be l i eved to in c lud e some t a i l i n g s f r o mP r o s p e c t o r Square , and ske t chy i n f o r m a t i o n s u g g e s t s some chemicalwastes l ike PCBs and p a i n t s might be p r e s e n t . C i t y o f f i c i a l shave said that m a t e r i a l s are sanitary wa s t e s , and the absence ofsub s tant ive i n d u s t r y makes it u n l i k e l y that chemical s are presentother than those that are used in h o u s e h o l d s . During part of theper iod of op e ra t i on , Park C i t y had a p o l i c y p r o h i b i t i n g d i s p o s a lof t r a n s f o r m e r s , hazardous was t e , or tox ic substances. In 1990 ,a r e l o c a t i o n of U . S . Route 40 r e su l t ed in the highway beingcon s t ruc t ed through t h e m i d d l e o f t h e l a n d f i l l . A T S D R w a s t o l d
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that wastes encountered in the p a t h of the highway wereexcavated , p l a c e d on the a d j o i n i n g l a n d f i l l remnants, and coveredw i t h s o i l . F i g u r e 2 shows the a p p r o x i m a t e l i m i t s o f th e l a n d f i l lremnants.
ATSDR i s e x c l u d i n g th e l a n d f i l l and i t s workers f r o m f u r t h e revaluation in th i s p u b l i c h ea l th assessment. Laboratory datawere reviewed for s a m p l e s taken f r o m borings d r i l l e d at thel a n d f i l l during highway deve lopment p l a n n i n g ( U D T 1 9 8 9 ) . T h e s edata showed that a few inorganic e l ement s d e t e c t e d were not atex traordinary l e v e l s , and no p o l y c h l o r i n a t e d b i p h e n y l s ,p e s t i c i d e s , or s e m i v o l a t i l e organic compounds were d e t e c t e d . Onev o l a t i l e organic compound was d e t e c t e d in two s a m p l e s atex t r eme ly l o w l e v e l s (maximum o f 0.03 p a r t s p e r m i l l i o n [ p p m ] ) .In a d d i t i o n , a l though l a n d f i l l workmen are l i k e l y to have beenexpo s ed to w a s t e - r e l a t e d contaminants in the p a s t , no exposureseems p l a u s i b l e now, and none is e xpe c t ed in the f u t u r e unle s sthe l a n d f i l l i s d i s t u r b e d . The c i ty does not intend to reopent h e l a n d f i l l ; Summit County prov id e s a l a n d f i l l f o r t h e Park C i t yarea at another locat ion. A l s o , UPCM report s that theirp r o p e r t y , i n c l u d i n g the p o r t i o n in which the l a n d f i l l i s l o c a t e d ,wil l not be d e v e l o p e d .

P r o s p e c t o r Square , S i l v e r M a p l e C l a i m s
P r o s p e c t o r Square , a large r e s i d en t ia l and commercial deve lopmentin the northeast p o r t i o n of Park C i t y , was p a r t i a l l y c on s t ruc t edon a large d e p o s i t of mine t a i l i n g s . P r o s p e c t o r Square isl o c a t e d a long S i l v e r Creek about 1 - 1 / 2 mi l e s up s t r eam f r o m th eR F T s i t e ( F i g u r e 1 ) . I n 1988, A T S D R conduc t ed a human exposures tudy to determine the e f f e c t o f mine t a i l i n g s contaminated withl e a d , arsenic, and cadmium on b i o l o g i c a l l e v e l s of those e l emen t samong persons l i v i n g in th e immedia t e v i c i n i t y (ATSDR 1 9 8 8 ) .
S i l v e r M a p l e C l a i m s , another l o c a t i o n a long S i l v e r Creek a t whicht a i l i n g s r e p o r t e d l y are pr e s en t , l i e s ups tream f r o m the RFT s i t e ,between th e s i t e and P r o s p e c t o r Square . The s p e c i f i c l o c a t i o nand boundary of S i l v e r M a p l e C l a i m s has not been d e f i n e d .
A l t h o u g h some contaminants re leased at P r o s p e c t o r Square andS i l v e r M a p l e C l a i m s might migrate t o t h e R F T s i t e , A T S D R reviewof a v a i l a b l e i n f o r m a t i o n i n d i c a t e s that the RFT s i t e i s notl i k e l y to have any d e f i n a b l e impact on e i ther of those l o c a t i o n s .T h e r e f o r e , ATSDR is ex c luding evaluation of contamination andh e a l t h issues p o t e n t i a l l y a s s o c ia t ed wi th those l o c a t i o n s f r o mth i s assessment o f the RFT s i t e .
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B . S i t e V i s i t
ATSDR r e p r e s e n t a t i v e s - - M s . S t e p h a n i e P r a u s n i t z and M e s s r s . DonGibeaut and G l e n n T u c k e r - - v i s i t e d the s i t e area on A u g u s t 18 and19, 1992. A p u b l i c a v a i l a b i l i t y ses s ion was he ld on the morningof the 19th. W i t h the exc ep t ion of r epre s enta t ive s of UPCM andthe p r e s s , no community members a t t e n d e d the mee t ing. P e r t i n e n ti n f o r m a t i o n obtained during that vis i t is d e s cr ib ed ina p p r o p r i a t e s e c t i on s o f t h i s document.
C. Demograph i c s , Land U s e , and N a t u r a l Resourses Use
Demograph i c s
The s i t e l i e s in a rural area that has w i d e l y s c a t t e r e dre s idence s . F o u r homes and three bus ines se s are w i th in a mi l e .The f o u r homes are a p p r o x i m a t e l y 1/2 mile southwest ( u p s t r e a m )f r o m the RFT s i te and are within 100 to 400 f e e t of S i l v e r Creek.During the s i t e v i s i t , ATSDR observed that one of the re s idencesa p p e a r e d to be vacant. Two concrete and a g g r e g a t e s u p p l i e r s andan e l e c t r i c power company service center are near S i l v e r Creekabout 1/3 mile northwest (downs tr eam) of the s i t e . ATSDR learnedthe busines se s employ a t o t a l of 51 per sons . The nearestres idence c l o s e to S i l v e r Creek downstream f r o m the RFT s i t e wasobserved to be about 4 m i l e s away.
N e a r b y Park C i t y is a p o p u l a r s k i ing and recreational mecca andha s a f u l l - t i m e p o p u l a t i o n about 4 ,500 (USBC 1 9 9 1 ) . The censusal so i d e n t i f i e s 3 , 8 0 0 vacant housing units in the c i t y ; thus ,when the units are f i l l e d with v i s i t o r s , the to ta l p o p u l a t i o nwould t e m p o r a r i l y increase s u b s t a n t i a l l y . EPA r epor t s that about4,300 r e s i d e n t s are w i th in a radius of 3 mi l e s of the s i t e (USEPA1 9 9 1 b ) . The nearest r e s i d e n t s wi th in the c i t y are at P r o s p e c t o rSquare. The nearest s chool s are in the c i ty on Route 248 next toP r o s p e c t o r S q u a r e , and a h o s p i t a l is l o c a t e d in P r o s p e c t o rSquare . No nursing homes are in the s i t e v i c i n i t y .
Land Use
E s s e n t i a l l y all of the area within a 1-mile radius is op en ,undeve l op ed rangeland that s u p p o r t s g e n e r a l l y l o w - d e n s i t yp o p u l a t i o n s of sheep , c a t t l e , and horses. Beyond 1 mi l e , landuse a l s o i s p r i n c i p a l l y open, u n d e v e l o p e d rangeland except ford e v e l o p m e n t a s s o c ia t ed w i th Park C i t y , s k i i n g , and r e s i d e n t i a land commercial deve lopment a l ong a narrow zone by 1-80, which isabout 4 mile s north of the RFT s i t e ( F i g u r e 1). Park C i t yo f f i c i a l s report they expec t f u t u r e deve lopment wi l l extendnorthwest o f town a l o n g S t a t e Route 2 2 4 ( F i g u r e 1 ) , rather thanalong Route 248 toward the RFT s i t e .
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The county extens ion agent r e p o r t e d that there has been l i m i t e da g r i c u l t u r e , c o n s i s t i n g of about a c o u p l e hundred acres ofp a s t u r e , in S i l v e r Creek watershed between the s i t e and 1-80.Pas ture in that area t y p i c a l l y is p r i m a r i l y grasses and somea l f a l f a . S t o c k in thi s watershed segment in c lude s a dairy herdand beef c a t t l e and sheep. The dairy c a t t l e are near 1-80. Somegrain is being raised f a r t h e r north in the watershed near thecommunity of W a n s h i p , which is about 6 mi l e s beyond 1-80.
N a t u r a l Resource Use

M i n i n g
The Park C i t y area was once a m a j o r l e a d - and s i l v e r-min ingd i s t r i c t , but mines have not been active r e c e n t l y (UDNR 1 9 8 6 ) .

S u r f a c e W a t e r
Average annual r a i n f a l l in the Park C i t y area ranges f r o m 16inches at low a l t i t u d e s to more than 40 inches in the W a s a t c hMounta in s , a f ew mi l e s west o f the s i t e . The S i l v e r Creekwatershed drains an area of about 26 square mi l e s . The creekoriginate s south of Park C i t y and f l o w s g e n e r a l l y northwardthrough the c i t y , p a s s e s the RFT s i t e , and d i s charge s into theWeber River about 10 mile s downstream f r o m the s i t e . S i l v e rCreek is a perennial stream wi th an average annual d i s charge of3 . 3 cubic f e e t p e r second ( c f s ) ( U S E P A 1 9 9 1 b ) . F l o w , however, i squite variable; s u b s t a n t i a l l y greater f l o w occurs during snowm e l t , and ATSDR observed e s s e n t i a l l y no f l o w v e l o c i t y at the RFTs i t e in A u g u s t . Weber River, which has an average annuald i s charge of 214 c f s , is a m a j o r stream in the region andd i s c h a r g e s into Great S a l t Lake about 50 mi l e s downstream of thes i t e ( U S E P A 1 9 9 1 b ) .
T h e on-s i t e divers ion d i t c h receives s u r f a c e r u n o f f f r o m landareas that are u p g r a d i e n t of the t a i l i n g s d e p o s i t and t r a n s p o r t sthat water through the southern edge of the t a i l i n g s to a wetlandarea of about 10 acres by the embankment (USEPA 1 9 9 1 b ) . F r o mthere , the r u n o f f enters S i l v e r Creek at a po in t ATSDR observedis a few hundred f e e t northwest of the embankment.
S i l v e r Creek i s no t used f or human water s u p p l y ( E & E 1 9 8 5 ) .S t o c k obtain water d i r e c t l y f r o m the creek and f r o m diversiond i t c h e s . Creek water is a l s o withdrawn for s t o ck watering andirr iga t i on . U t a h Divis ion of W a t e r R i g h t s r epor t s there arethree diversions of S i l v e r Creek water downstream f r o m the RFTs i t e (UDNR 1 9 9 2 ) . The nearest diversion i s at the G . M . PaceD i t c h which begins about 600 f e e t north o f U . S . Route 189 (US-1 8 9 ) (UDNR 1 9 9 2 ) . Based on di s cus s ion with a Park C i t y o f f i c i a land other i n f o r m a t i o n , i t a p p e a r s that G . M . Pace d i t c h al so
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receives water d i r e c t l y f r o m the Pace Homer d i t c h , whichor ig ina t e s a t a s p r i n g i n Park C i t y ( E & E I 9 8 7 b ) . W a t e r f r o m G . M .Pace d i t c h has been repor t ed to be used for i r r i g a t i n g 316 acresof pasture (USEPA 1 9 9 1 b ) . The next c lo s e s t diversion is north of1-80, about 7 mi l e s downstream of the s i t e ; water is r epor t ed tobe used f or s tock watering (UDNR 1 9 9 2 ) . The third d iver s ion,reported to be for i rr igat ion, is f a r t h e r north of 1-80, about 9m i l e s downstream f r o m the s i t e and about 2 m i l e s up s t r eam f r o mW a n s h i p where S i l v e r Creek d i s charge s into the Weber River, am a j o r water course in the region (UDNR 1 9 9 2 ) .
Weber River has only one diversion for p u b l i c water s u p p l i e s , ata point about 45 mi l e s downstream f r o m the s i t e : UDEQ r epor t sthere are many divers ions for i r r i g a t i o n and s t o ck wat er ing ( U D E Q1 9 9 2 a ) .

F i s h e r y
E l e c t r o s h o c k i n g data obtained f r o m S i l v e r Creek in 1970 did notshow the presence of game f i s h . B i o l o g i s t s , more r e c en t ly ,report cut throat trout in the creek a l t h o u g h there is noi n f o r m a t i o n to q u a n t i f y the p o p u l a t i o n or the l o c a t i o n where thetrout are pre sent ( E & E 1 9 9 1 a ) . The Weber River is an importanttrout f i s h e r y .

Groundwater
Groundwater occurs in both c on so l ida t ed rocks and unconso l idatedv a l l e y f i l l ( s o i l s ) ( U D N R 1 9 8 6 ) . C o n s o l i d a t e d rocks crop o u tover most of the Park C i t y area except a l ong stream channelswhere u n c o n s o l i d a t e d v a l l e y f i l l i s exposed at the s u r f a c e .V a l l e y f i l l p r i m a r i l y i s o f a l l u v i a l or g l a c i a l origin andconsi s t s of c lay, s i l t , sand, gravel, c obb l e s , and boulder s . Theal luv ium is p r i m a r i l y in low areas, a l o n g stream channel s . Theaverage th icknes s o f v a l l e y f i l l in the S i l v e r Creek drainagesystem is about 100 f e e t .
S i l v e r Creek i s f l a n k e d by l ine s of h i l l s that rise severalhundred to a thousand f e e t above the v a l l e y f l o o r . The v a l l e yf l o o r s l o p e s downward in a g e n e r a l l y n o r t h e r l y d i r e c t i o n , thed i r e c t i o n o f f l o w in S i l v e r Creek. The RFT s i t e l i e s a longS i l v e r Creek in an area that is b l a n k e t e d by u n c o n s o l i d a t e d f i l l .The th icknes s of that soil zone at the RFT s i t e is not p r e s e n t l yknown. EPA report s that groundwater has been encountered atr e l a t i v e l y s h a l l o w d e p t h a t the RFT s i t e , bu t a s p e c i f i c d e p t hhas not yet been d e f i n e d . ATSDR bel i eve s that water l e v e l sbeneath the s i t e might be r e l a t i v e l y high during wet p e r i o d s ofthe year and may drop during drier months.
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W a t e r in c o n s o l i d a t e d rocks moves a long f a u l t s and f r a c t u r e s f r o mhigh a l t i t u d e s toward di s charge areas at lower e l evat ion.S t u d i e s show that groundwater in v a l l e y f i l l f l o w s in the samegeneral d i r e c t i o n as the streams (UDNR 1 9 8 6 ) . A c c o r d i n g tos t u d i e s , the creek, over t ime, gains water i n f l o w f r o m the v a l l e yf i l l a q u i f e r system. During d r y p e r i o d s , A T S D R believes thatport ions of the creek discharge some sur fa c e water to the va l l eyf i l l a q u i f e r s a l t hough s e epage s t u d i e s a long the creek did no tshow any areas of s i g n i f i c a n t l o s s e s .
UPCM r e p o r t s there has never been a groundwater s u p p l y wel l onthe p r o p e r t y . The three residences that are within a mile of thes i t e obtain p o t a b l e water s u p p l i e s f r o m pr ivate w e l l s that appearto be h y d r a u l i c a l l y upgrad i en t f r o m the RFT s i t e . It i s unknownwhether the w e l l s withdraw f r o m a val l ey f i l l a q u i f e r or f r o mbedrock. The three busines se s c l o s e by to the northwest useb o t t l e d water for dr inking and obtain indu s t r ia l water needs f r o mw e l l s that ar e h y d r a u l i c a l l y downgradient f r o m th e RFT s i t e ( E & E1 9 9 1 d ) . T h e s e w e l l s are r epor t ed to be more than 300 f e e t d e e p ;and thus, probably are withdrawing f r o m a bedrock a q u i f e r , ratherthan f r o m a v a l l e y f i l l a q u i f e r .
A T S D R learned that Atkinson S p e c i a l Improvement D i s t r i c t , H i g hV a l l e y W a t e r Company, and Summit County Serv i c e Area #3--serving240, 250 , and 75 p er s on s , r e s p e c t i v e l y - - o b t a i n the ir water f r o mw e l l s l o c a t e d on the f l a n k s of the S i l v e r Creek watershed that isdowngradient f r o m the s i t e . The w e l l s are about 2, 3 - 1 / 2 , and 4mi l e s , r e s p e c t i v e l y , f r o m the RFT s i t e and are set back about 3/4t o 1 mile f r o m t h e creek. Park C i t y ' s p u b l i c water sys t emobtains i t s s u p p l y for i t s 4 ,500 r e s i d en t s and many v i s i t or s f r o mw e l l s and tunnel s that are 1 - 1 / 2 mi l e s , or more, upgradient f r o mt h e R F T s i t e ( U D E Q 1 9 9 2 a ) .
D. H e a l t h Outcome Data
Utah maintains b irth and death c e r t i f i c a t e databases and a tumor( c a n c e r ) r eg i s t ry . No h e a l t h outcome data were r eque s t ed , asd i s cu s s ed in the H e a l t h Outcome Data Evalua t i on s ec t ion below.In 1988, ATSDR conducted a human exposure s tudy to evaluatewhether mine t a i l i n g s contaminated wi th l e a d , arsenic, andcadmium had an e f f e c t on b i o l o g i c a l l ev e l s of those e l ementsamong persons l i v ing in the immediate v i c in i ty (ATSDR 1 9 8 8 ) . Thes t udy r e s u l t s are de s cr ibed in the H e a l t h Outcome Data Evaluat ionS i t e sect ion below. No addi t i onal relevant databases or h ea l ths t u d i e s were i d e n t i f i e d .
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C O M M U N I T Y H E A L T H C O N C E R N S

A T S D R s t a f f i d e n t i f i e d that community members h a d i n d i c a t e d the irconcern about dust b l ow ing o f f t h e s i t e . S t a f f a r e unaware o fany other s i t e - r e l a t e d h e a l t h concerns of community members. Noh e a l t h concerns were expre s s ed to ATSDR r e p r e s e n t a t i v e s at thePubl i c A v a i l a b i l i t y session. F u r t h e r m o r e , A T S D R s t a f f c on tac t edr e s i d en t s of nearby houses and r epr e s en ta t iv e s of the E P A , UTDepartment o f Environmental Q u a l i t y , UT Department o f H e a l t h ,Summit County H e a l t h D e p a r t m e n t , and the town of Park C i t y .Concern had been expres sed about blowing dus t . No one was awareof any other s i t e - r e l a t e d community h e a l t h concerns.

E N V I R O N M E N T A L C O N T A M I N A T I O N A N D O T H E R H A Z A R D S

A T S D R ' s p r e l i m i n a r y p u b l i c h e a l t h assessment o f 1990 useds a m p l i n g data obtained in 1985 and 1986 and addr e s s ed severalinorganic contaminants: arsenic, cadmium, chromium, c opper , l e a d ,manganese, s e l enium, and zinc. T h i s addendum reconsiders thats a m p l i n g data a l ong with more recent da ta and s i t e - r e l a t e di n f o r m a t i o n .
S a m p l i n g da ta and s u p p o r t i n g s i t e - r e l a t e d i n f o r m a t i o n sugge s tthat contaminants have been re l eased to the air, groundwater ,s u r f a c e water, and sediment on s i t e and of f s i t e . T h i s s e c t i oni d e n t i f i e s contaminants p o t e n t i a l l y of concern that have beens e l e c t ed for f u r t h e r evaluation in subsequent sect ions of thi sp u b l i c h e a l t h assessment to de termine whether exposure to themhas p u b l i c h e a l t h s i g n i f i c a n c e . I d e n t i f y i n g contaminant s in th i ss e c t i on does not i m p l y that exposure would a c t u a l l y re sul t inadverse h ea l th e f f e c t s .
Contaminant s e l e c t i o n cons ider s t h e f o l l o w i n g f a c t o r s :

1. C o n c e n t r a t i o n s of contaminant s on s i t e and off s i t e .
2 . S a m p l i n g p l a n d e s i g n , f i e l d data q u a l i t y , andlabora tory data qua l i ty .
3. R e l a t i o n s h i p of on- and o f f - s i t e concentrations top u b l i c h e a l t h assessment comparison values f o rnoncarcinogenic h e a l t h e n d p o i n t s and for carcinogenicend p o i n t s .
4. Community h e a l t h concerns.

11



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. I N I T I A L RELEASE
ATSDR al s o conducted a search of the EPA T o x i c Chemical Rel ea s eI n v e n t o r y ( T R I ) t o de t ermine whether that database i d e n t i f i e s a n ychemical re l ease s for the RFT s i t e or other f a c i l i t i e s in thevicinity. TRI contained no data for any f a c i l i t i e s in SummitCounty.
The contaminants of p o t e n t i a l concern s e l e c t ed to be addressedf u r t h e r in the p u b l i c h e a l t h assessment are l i s t e d in each of thed a t a t a b l e s ( A p p e n d i x B), and many are d i s cu s s ed wi thin th i ss e c t ion. The da ta t a b l e s contain several abbreviations thati d e n t i f y sources o f p u b l i c h e a l t h assessment comparison values:

* EMEG Environmental M e d i a l Evaluat ion G u i d e* RMEG R e f e r e n c e Dose Media Evaluat ion G u i d e* CREG Cancer Risk Evaluat ion Guide* L T H A L i f e t i m e H e a l t h A d v i s o r y G u i d e* AL A c t i o n Level
E M E G s are e s t imated comparison concentrations that are based oni n f o r m a t i o n determined by ATSDR f r o m i t s T o x i c o l o g i c a l P r o f i l e sfor s p e c i f i c chemical s . RMEG comparison values are based onE P A ' s e s t i m a t e s o f t h e d a i l y exposure t o a contaminant that i su n l i k e l y to cause adverse hea l th e f f e c t s . CREGs are e s t imatedcomparison concentrat ions for s p e c i f i c chemicals based on anexcess cancer rate of one in a m i l l i o n persons and are c a l c u l a t e dusing E P A ' s cancer s l o p e f a c t o r s . E P A ' s L T H A i d e n t i f i e s t h econtaminant level in dr ink ing water at which adverse h e a l t he f f e c t s would not be an t i c i pa t ed over a l i f e t i m e . All of thef o r e g o i n g comparison values are gu ide s and do not have aregu la tory basis. An AL comparison value is an EPA r egu la t oryconcentrat ion t h a t , i f exceeded, requires p u b l i c water systems toi n i t i a t e s p e c i f i e d re sponse ac t ions .
S a m p l i n g has been conducted on s i t e or off s i t e groundwatert a i l i n g s , s o i l , s u r f a c e water, s e d i m e n t , and ambient air. Nodata are avai lable for f o o d chain elements .
A. On-s i t e Contaminat i on
G r o u n d w a t e r ; Area A
Several s a m p l e s o f groundwater obtained f r o m moni tor ing w e l l si n s t a l l e d by the t a i l i n g s pond have been analyzed . Data foru n f i l t e r e d s a m p l e s show that several of the contaminants ofp o t e n t i a l concern were f o u n d a t l ev e l s that exceed ATSDR'scomparison values for drinking water use--antimony, arsenic,b e r y l l i u m , cadmium, c o p p e r , l e a d , manganese, s i lver, vanadium,and zinc. Maximum concentrat ions are shown in T a b l e 1 ( A p p e n d i xB). Mos t of those me ta l s were a l s o p r e s e n t , but at lowerconcen tra t i on s , in groundwater at a moni tor ing well l o ca t ed in an
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u p g r a d i e n t d i r e c t i o n o f f s i t e , south o f t h e County Road. T h u s ,it a p p e a r s that at l e a s t a p o r t i o n of the contaminants ingroundwater on s i t e in Area A is f r o m re l ease s f r o m the t a i l i n g sd e p o s i t .
T a i l i n g s D e p o s i t s ; Areas A and B
Several t a i l i n g s s a m p l e s were analyzed f r o m Area A and two f r o mArea B. Maximum concentra t ions of subs tances are pr e s en t ed inT a b l e 2 ( A p p e n d i x B). Arsen i c , b e ry l l i um, and cadmium werepresent a t l e v e l s that exceed A T S D R ' s compari son values f o rinc iden ta l inge s t i on . In a d d i t i o n , l e a d , zinc, and calcium wereat e s p e c i a l l y e l eva t ed l e v e l s .
S o i l Cover Layer On T a i l i n g s ; Area A
F i v e s a m p l e s of the soil cover layer in Area A were analyzed . Nos a m p l i n g has been conducted on s i t e for natural s o i l s at orbeyond the p e r ime t e r of the t a i l i n g s d e p o s i t . Maximumconcentrations of substances are pre s ent ed in T a b l e 3 ( A p p e n d i xB ) . Ars en i c a n d b e ry l l i um s l i g h t l y exceed A T S D R ' s compari sonvalues f or inc id en ta l i n g e s t i o n , bu t the concentrat ions d e t e c t e dare t y p i c a l of s o i l s in the western part of the country.
S u r f a c e W a t e r ; Area A and Area B
Seven t e en s u r f a c e water s a m p l e s f r o m the diversion d i t c h andmarsh at Area A and ten s a m p l e s f r o m S i l v e r Creek at Area B wereana lyz ed . Because water q u a l i t y varies wi th changing f l o w ra t e s ,the s a m p l e da ta may not be ind i ca t ive of c ond i t i on s over time.Maximum concentrat ions of substances are p r e s e n t e d in T a b l e 3( A p p e n d i x B ) .
Many of the substances were d e t e c t e d at l e v e l s that exceedA T S D R ' s compari son values f o r drinking water. F o r Area A , t h esubs tance s in c lude antimony, arsenic barium, b e r y l l i u m , cadmium,c o p p e r , l e a d , manganese, mercury, s i lv er , t h a l l i u m , vanadium, andzinc. At Area B, antimony, arsenic, b e r y l l i u m , cadmium, mercury,s i l v e r , t h a l l i u m , vanadium exceeded comparison va lu e s ; theconcentra t ion of lead was i d e n t i c a l to its compari son value.
S e d i m e n t ; Area A and Area B
Maximum concentrat ions of substances f o u n d in sediment s a m p l e sf r o m Areas A and B are p r e s en t ed in T a b l e 5 ( A p p e n d i x B).
T w e l v e s a m p l e s taken in Area A f r o m the diversion d i t c h , marsh,and areas where water pond s on the t a i l i n g s were a n a l y z e d .A r s e n i c , b e r y l l i u m , cadmium, and manganese were present at l e v e l sthat exceed A T S D R ' s compari son values f o r in c id en ta l i n g e s t i o n .
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Lead was f o u n d at an e l evated l e v e l ; antimony, iron, and zinc area l s o e l evated when compared to their concentrat ions in the soilcover da ta pr e s en t ed in T a b l e 3.
At Area B, two sampl e s of sediment f r o m S i l v e r Creek werea n a l y z e d . Arsen i c and b e r y l l i u m were f o u n d at l ev e l s that exceedA T S D R ' s comparison values f o r inc idental inge s t i on . Lead w a spresent at an e l evated concentrat ion; antimony, iron, and zincare a l so e l eva t ed .
Ambient A i r ; Area A
Ambient air s a m p l i n g was conducted in 1986 at f o u r l o c a t i o n swith in Area A. Because of the short s a m p l i n g dura t i on , the datamay not be r epr e s en ta t iv e of air q u a l i t y over time. The s a m p l e swere analyzed for arsenic, cadmium, l e a d , and zinc; maximumconcentrat ions r epor t ed ar e pr e s en t ed in T a b l e 6 ( A p p e n d i x B).T h e concentrat ions f o r arsenic a n d cadmium exceed A T S D R ' scomparison values for ambient air. Lead and zinc a l so occurredat l e v e l s greater than would be e xp e c t ed in a rural s e t t i n g .
Ambient air s a m p l i n g was a l so conducted in 1992 at l o c a t i o n salong the security f e n c e . T h e s e re sul t s are described in thenext s ec t ion.
B . O f f - s i t e Contaminat i on
Groundwater

Background M o n i t o r i n g W e l l a n d Nearby I n d u s t r i a l W e l l s
A n a l y t i c a l r e s u l t s f o r u n f i l t e r e d groundwater s ampl e s obtainedf r o m the moni tor ing well south of County Road, upgrad i en t of thep r o p e r t y , and f r o m three nearby downgradient indus tr ial w e l l s arepr e s en t ed i n T a b l e 7 ( A p p e n d i x B ) .
Data for two s a m p l e s f r o m the moni tor ing well show that arsenic,b e r y l l i u m , and lead present a t l eve l s that exceed ATSDR'scompari son values for drinking water. Other substances are notat ex traordinary concentrat ions .
S a m p l e s f r o m the nearby indus tr ia l w e l l s , which are not used forp o t a b l e water s u p p l i e s , were analyzed only for arsenic, cadmium,chromium, and l ead . R e s u l t s for seven u n f i l t e r e d s a m p l e s sugge s tthat arsenic and lead are present at l ev e l s that exceed ATSDR'scompari son values f o r drinking water ( E & E 1 9 9 2 } .

P u b l i c W a t e r S u p p l y W e l l s
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A n a l y t i c a l data were reviewed for a f ew u n f i l t e r e d groundwaters a m p l e s f r o m three p u b l i c water s u p p l y w e l l s ( A t k i n s o n S p e c i a lImprovement D i s t r i c t , H i g h V a l l e y W a t e r Company, Summit CountyS e r v i c e Area #3) l o c a t e d on the f l a n k s o f the downstream p o r t i o nof the S i l v e r Creek watershed. Maximum concentrations are showni n T a b l e 8 ( A p p e n d i x B ) . Several contaminant s o f p o t e n t i a lconcern were not inc luded in analyse s for any of the s a m p l e s ,i n c l u d i n g ; aluminum, antimony, b e r y l l i u m , c o b a l t , t h a l l i u m , andvanadium. A T S D R ' s compari son values f o r drinking water wereexceeded only for arsenic, which was present at low l ev e l s in thes a m p l e s f r o m th e H i g h V a l l e y and Summit County Serv i c e sys tems.Other subs tances were not at extraordinary l ev e l s .
S o i l s
F i v e s a m p l e s of s u r f a c e s o i l s and two of s u b s u r f a c e s o i l s wereobtained near the s i t e . Four of the s u r f a c e sampl e s were f r o m 2to 50 f e e t f r o m roads; the f i f t h sample l o c a t i o n was about 400f e e t south of the county road. Maximum concentrat ions are shownon T a b l e 9 ( A p p e n d i x B). For s u r f a c e s o i l s , arsenic andb e r y l l i u m were present a t l e v e l s greater than A T S D R ' s compari sonvalues for incidental ingest ion. Lead and zinc were elevated inthe s a m p l e obtained south of County Road, and vanadium wase l eva t ed in one of the other s u r f a c e s a m p l e s . The s u b s u r f a c es a m p l e s did not contain any subs tances at extraordinary l e v e l sa l t h o u g h arsenic w a s pre s ent above A T S D R ' s comparison level f o rinc idental inges t ion.
S u r f a c e W a t e r ; U p s t r e a m and Downstream
Seven s a m p l e s of water taken f r o m S i l v e r Creek up s t r eam of Area Bwere ana lyzed; some also were reported f r o m the creek immedia t e lydownstream of the s i t e , near US 189, and many more analyses werefor creek sampl e s taken at A t k i n s o n , a p p r o x i m a t e l y 4 mile sdownstream. Because water q u a l i t y varies under d i f f e r e n t f l o wrate s , the s a m p l i n g data may not represent c ond i t i on s over time.Maximum concen tra t i on s are shown in T a b l e 10 ( A p p e n d i x B). Formost o f t h e sub s tance s , A T S D R ' s review o f t h e data s u g g e s t s thatmaximum concentrations are not s u b s t a n t i a l l y greater downstreamthan ups tream.
U p s t r e a m , subs tances that exceeded A T S D R ' s compari son values f o rdrinking water are antimony, arsenic, b e ry l l i um, cadmium, l e a d ,and zinc. Downstream, comparison values were exceeded byantimony, arsenic, b e r y l l i u m , cadmium, l e a d , manganese, and zinc.
S e d i m e n t s ; U p s t r e a m and Downstream
U p s t r e a m of Area B, one sediment sample has been taken in PaceHomer D i t c h and two f r o m S i l v e r Creek. Downstream, a s a m p l e of
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sediment was taken f r o m the creek several hundred f e e t f r o m thes i te . Maximum concentrations of substances are shown in T a b l e 11( A p p e n d i x B ) .
The arsenic and b e r y l l i u m in the up s t r eam and downstreamsediments exceed A T S D R ' s comparison values f o r incidentali n g e s t i o n ; antimony, lead and zinc l e v e l s are al so e l evated forthe ups tream s ed iment s .
Ambient Air
In 1985 , an EPA contrac tor obtained i n f o r m a t i o n that showed wind-driven f u g i t i v e dust moving off s i te. In 1986, ambient air wasmonitored at one s t a t i o n l o c a t e d about 3 ,000 f e e t s ou th- sou thea s tof Area A. Because of the short s a m p l i n g interval, themoni tor ing data may not be r e p r e s e n t a t i v e of c ond i t i on s overtime. P r e v a i l i n g wind during the monitoring period was f r o m thewe s t-nor thwe s t and south east. T h u s , the moni tor ing l o c a t i o n wasnot in the p r e v a i l i n g downwind d i r e c t i o n f r o m the s i t e at anytime during the s a m p l i n g program. Maximum concentrat ions ofsubstances are shown in T a b l e 12 ( A p p e n d i x B). Several s ampl e swere analyzed for arsenic, cadmium, l ead , and zinc. Cons t i tuentl e v e l s were much l e s s than had been recorded at on-s i t e l o c a t i o n sduring that s tudy ( T a b l e 6). Arsenic was not d e t e c t e d . Theconcentrat ion o f cadmium, a l t h o u g h quite low, exceeds A T S D R ' scomparison value for ambient air. Cadmium l eve l s and the lowconcentrat ions of lead and zinc d e t e c t e d appear cons i s t ent wi thvalues for rural s e t t i n g s . However, had the monitoring s t a t i o nbeen l o c a t e d in the p r e v a i l i n g wind d i r e c t i o n f r o m the s i t e ,A T S D R bel i eve s that t h e o f f - s i t e concentrat ions a t 3,000 f e e tmight have been greater. Review of the on-site air monitoringdata shows that one of the s t a t i on s that recorded s ub s t an t ia lconcentrations was only a few hundred f e e t inside Area A.; thus ,the concentrat ions shown in T a b l e 6 may be indi ca t ive of thel ev e l s that were occurring in immediate o f f - s i t e areas at thattime.
In 1 9 9 2 , when an e s t ima t ed 80% of the t a i l i n g s d e p o s i t at Area Awas covered with soil a n d / o r sa l t gras s , ambient air q u a l i t ymoni tor ing was conduc t ed for two days at f i v e l o c a t i o n s along thef e n c e shown on F i g u r e 2. Because of the short s a m p l i n g in t erva l ,the monitoring data may not be representat ive of conditions overtime. The monitor l o c a t i o n s were about 150 to 800 f e e t f r o m AreaA. T h o s e analyses d e t e c t e d only zinc at low concentrations ( 0 . 1^ g / m 3 ) at three of the monitors. T h i s is l e s s than a t enth ofthe maximum zinc that had been f o u n d in on-si te monitors in 1986.However , none of the monitors were s i t u a t e d downwind for anyex tended l e n g t h o f time ( U S E P A 1 9 9 2 c ) .
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C. Q u a l i t y Assurance and Q u a l i t y Contro l
Only some of the r e f e r e n c e documents contain q u a l i t y assurancei n f o r m a t i o n f or i n v e s t i g a t i o n s , s a m p l i n g , and labora toryanalyse s . In p r e p a r i n g thi s a s s e s sment , ATSDR presumed thatp r o t o c o l s and r e s u l t s are val id and used the i n f o r m a t i o n in itsevaluat ions . The c o m p l e t e n e s s and r e l i a b i l i t y o f the i n f o r m a t i o ncould a f f e c t t h e v a l i d i t y o f A T S D R ' s conclus ions .
D. Phys i ca l and Other H a z a r d s
ATSDR did not observe any phys i ca l or other hazards at the s i te .

P A T H W A Y S A N A L Y S E S

ATSDR i d e n t i f i e s human exposure pathways by examiningenvironmental and human components that might lead to contactwi th contaminants . A pathway ana ly s i s cons iders f i v e e l ement s : asource of contaminat ion, t ranspor t through an environmentalmedium, a point of e xpo sure , a route of human exposure, and anexposed p o p u l a t i o n . C o m p l e t e d exposure pathways are those f orwhich the f i v e e l ement s are evident and ind i ca t e that exposure toa contaminant has occurred in the p a s t , is current ly occurring,or w i l l occur in the f u t u r e . P o t e n t i a l exposure pa thways arethose for which one or more of the e l ement s is not c l e a r l yd e f i n e d but could be p r e s e n t . P o t e n t i a l pa thways i n d i c a t e thatexposure to a contaminant could have occurred in the p a s t , couldbe occurring now, or could occur in the f u t u r e .
A T S D R ' s pr e l iminary h e a l t h assessment o f 1990 addre s s ed severalexposure pathways a s s o c ia t ed wi th soil and t a i l i n g s , groundwat er ,f o o d - c h a i n , ambient air, and s u r f a c e water. T h i s addendumrecons ider s exposure pathways us ing current ly ava i lab l e s a m p l i n gand s i t e - r e l a t e d i n f o r m a t i o n .
Pathway analyse s conducted for the s i t e area ind i ca t e that thereare several c o m p l e t e d pathways a s s o c ia t ed with pas t workers andt r e s p a s s e r s and exposures to t a i l i n g s , s o i l , s u r f a c e water, air,a n d groundwater. A f f e c t e d p o p u l a t i o n s in c lude t a i l i n g s workers,s i t e t r e s p a s s e r s , and p o s s i b l y some p u b l i c water sy s t em usersnorth of the p r o p e r t y . The c o m p l e t e d pathway e l ement s aresummarized on T a b l e 13 ( A p p e n d i x B)
Several p o t e n t i a l exposure p a t h w a y s - - a s s o c i a t e d wi th t a i l i n g s ,s o i l , s u r f a c e water, air, groundwater , s e d i m e n t , and p o s s i b l yf o o d s - - c o u l d a l s o ex i s t . P o t e n t i a l l y expo s ed p o p u l a t i o n s in c lud es i t e and area workers and r e s i d e n t s , t r e s p a s s e r s , road workers,
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ranchers, consumers, and f i s h e r m e n . The p o t e n t i a l pathwaye l ement s are summarized on T a b l e 14 ( A p p e n d i x B).
T a b l e s 15 and 16 ( A p p e n d i x B) f u r t h e r characterize exposed andp o t e n t i a l l y exposed p o p u l a t i o n s and a s soc ia t ed media andcontaminant s .
A. C o m p l e t e d Exposure Pathways
T a i l i n g s and S u r f a c e S o i l Pathways On S i t e ; Area A
M e t a l s are shown to be present in t a i l i n g s , and, at lowconcen tra t i on s , in the t a i l i n g s cover s o i l s . T a i l i n g s al so arel i k e l y to have been mixed with s u r f a c e soil on the p er ime t er ofArea A. The w o r k f o r c e during the years t a i l i n g s were d e p o s i t e dand a l s o t r e s p a s s e r s are be l ieved to have been exposed tocontaminants in t a i l i n g s and some s o i l s p r i n c i p a l l y throughi n c i d e n t a l i n g e s t i o n and inha la t i on .
S u r f a c e W a t e r Pathways On S i t e ; Area A
W a t e r used to t ranspor t t a i l i n g s and s u r f a c e water runon thatponded in Area A are l i k e l y to have contained e levated l ev e l s ofm e t a l s . The w o r k f o r c e when the t a i l i n g s were being d e p o s i t e d i sl i k e l y to have been exposed to contaminants in these watersthrough in c id en ta l inge s t i on . T r e s p a s s e r s are l i k e l y to havebeen exposed l e s s e x t en s iv e ly to water-born contaminants throughin c id en ta l inge s t i on .
Ambient Air Pathways On S i t e ; Area A
Air sample data f r o m 1986 c o n f i r m that me ta l s have been entrainedin ambient air in the pas t in Area A as a re sul t of wind erodingand s u s p e n d i n g p a r t i c l e s f r o m the t a i l i n g s s u r f a c e . At the timeof that s a m p l i n g a c t i v i t y , most of the t a i l i n g s area was notcovered or v e g e t a t e d . ATSDR believes that the on-s i t e w o r k f o r c ewas exposed to airborne contaminants through inhalat ion duringthe years the t a i l i n g s were being d e p o s i t e d . T r e s p a s s e r s thatentered pr ior to f e n c i n g the p r o p e r t y were l i k e l y to have beenexposed through inha la t i on .
P u b l i c W a t e r S y s t e m s O f f S i t e ; Downstream i n S i l v e r CreekW a t e r s h e d
T h r e e p u b l i c water sys tems obtain at l ea s t a part of their s u p p l yf r o m w e l l s that are l o c a t e d wi thin the S i l v e r Creek watershed.S a m p l i n g da ta show m e t a l s are present in these water s u p p l i e s butnot at extraordinary l e v e l s - - a r s e n i c , however, is p o t e n t i a l l y ofconcern at even low l e v e l s . W a t e r systems customers are exposedto low l e v e l s of some c o n t a m i n a n t s - - p a s t , p r e s e n t , and f u t u r e - -
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p r i n c i p a l l y through inge s t ion and aerosol inhalat ion ( s h o w e r i n g ) .
It is not certain whether water q u a l i t y at those w e l l s isa c t u a l l y a f f e c t e d by s i t e releases . The w e l l s are a c on s id erab l ed i s t anc e f r o m the s i t e and are l o c a t e d on the basin s l o p e s , notby the stream. A l s o , contaminant d i l u t i o n and a d s o r p t i o n in thes u b s u r f a c e should m i t i g a t e against substantive increases ofm e t a l s at those w e l l s .
B. P o t e n t i a l Exposure Pathways
T a i l i n g s and S u r f a c e S o i l s Pathways On S i t e ; Area A, Area B
Remedia t i on or maintenance workers on s i t e in Area A sincet a i l i n g s d i s p o s a l t erminated p o t e n t i a l l y a r e e x p o s e d - - p a s t ,p r e s e n t , and in the f u t u r e - - t o contaminants contained in t a i l i n g sand p o s s i b l y to those in the layer of cover s o i l s or in a d j a c e n tnatural s u r f a c e s o i l s through inge s t i on and i n h a l a t i o n .
Area B, in the f l o o d p l a i n , might be entered i n f r e q u e n t l y .T r e s p a s s e r s p o t e n t i a l l y are e x p o s e d - - p a s t , p r e s e n t , and f u t u r e - -to contaminants in t a i l i n g s and p o s s i b l y to contaminants ina d j a c e n t s u r f a c e s o i l s through i n g e s t i o n and inha la t i on .
S u r f a c e W a t e r Pathways On S i t e ; Area A
S u r f a c e water that p o n d s in Area A or f l o w s through the divers iond i t c h to the marsh and into S i l v e r Creek contains contaminants towhich remediat ion and maintenance workers p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , and in the f u t u r e - - p r i n c i p a l l y throughi n c i d e n t a l inge s t i on .
Ambient Air Pathways On S i t e ; Area A
Remediat ion or maintenance workers on s i t e since the t a i l i n g sd i s p o s a l t erminated p o t e n t i a l l y are exposed throughi n h a l a t i o n - - p a s t , p r e s e n t , and in the f u t u r e - - t o contaminantsentrained by wind or by vehic l e and heavy equipment a c t i v i t y .
Groundwater Pathways O f f S i t e

Res id en t ia l W e l l s
The three to f o u r re s idence s w i th in a mile of the s i t e aresouthwest of the s i t e and c lo s e to S i l v e r Creek. The pr iva t ew e l l s that service those residences a p p e a r to be h y d r a u l i c a l l yupgrad i en t f r o m the RFT s i t e and are not l i k e l y to be a f f e c t e d bys i t e r e l ea s e s to groundwater. Groundwater at those w e l l s morel i k e l y would be a f f e c t e d by contaminants released f r o m t a i l i n g sd e p o s i t s at P r o s p e c t o r Square . Data are not avai lab l e to c o n f i r m
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water q u a l i t y a t those pr ivate w e l l s . T h e r e f o r e , ATSDRconservat ive ly presumes that those wel l users p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , and f u t u r e - - p r i n c i p a l l y through ing e s t i onand aerosol inha la t i on ( s h o w e r i n g ) to contaminants that mightor ig inat e f r o m t a i l i n g s nearer Park C i t y .

B u s i n e s s / I n d u s t r i a l W e l l s
T h r e e businesse s northwest o f the s i t e obtain the ir indus tr ialwater s u p p l y f r o m w e l l s that are h y d r a u l i c a l l y downgradient f r o mthe s i t e . Ars en i c and lead were present in one or more of thew e l l s at low l e v e l s - - l e v e l s that were about the same or l e s s thanthe concentrat ions f o u n d in a background well south of the s i t e .T h u s , it is uncertain whether any p o r t i o n of the contaminantsd e t e c t e d or ig inat ed f r o m s i t e re lease s . Conc en tra t i on s mightincrease i f contaminated groundwater enters the water s u p p l ya q u i f e r in subs tant ive quant i ty in the f u t u r e . However , d i l u t i o nand a d s o r p t i o n in the groundwater regime would tend to m i t i g a t eagainst sub s tant ive contaminant increases in those w e l l s .Worker s using the indus tr ia l water p o t e n t i a l l y are e x p o s e d - - p a s t ,p r e s e n t , and f u t u r e - - t h r o u g h inc id en ta l inge s t i on and aerosoli n h a l a t i o n to contaminants in groundwater.
S u r f a c e S o i l s Pathways O f f S i t e
Wind has l i k e l y d e p o s i t e d t a i l i n g s contaminants on sur fa c e s o i l sin the v i c i n i t y of the s i t e . Some s u r f a c e s o i l s on the creekf l o o d p l a i n a l so might contain e l evated l eve l s o f contaminants asa resul t o f t a i l i n g s d e p o s i t i o n . Workers that cons truc t ed U S - 4 0p o s s i b l y were exposed through incidental i n g e s t i o n and inha la t i onto contaminants in s u r f a c e s o i l s in the vic ini ty. A l s o , nearbyr e s i d e n t s , e m p l o y e e s , and road maintenance persons p o t e n t i a l l yare e x p o s e d - - p a s t , p r e s e n t , and f u t u r e by means of s imi larroutes.
Creek S u r f a c e W a t e r Pathways O f f S i t e
R u n o f f f r o m on-s i t e t a i l i n g s and re lease s into S i l v e r Creekup s t r eam of the s i t e r e su l t ed in contamination ( d i s s o l v e d andp a r t i c l e s ) of creek water. County drainage maintenance workersand ranchers that withdraw water f r o m the creek p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , and f u t u r e - - t h r o u g h inc identa l ing e s t i onto contaminants in creek water.
Creek S e d i m e n t s Pathways O f f S i t e
Creek s ed iment s in the s i t e v i c in i ty contain contaminatedsediment p a r t i c l e s , i n c l u d i n g t a i l i n g s p a r t i c l e s , that have beent r a n s p o r t e d f r o m the s i t e or f r o m l o ca t i on s up s t r eam of the s i t e .County maintenance workers and p o s s i b l y ranchers that wi thdraw
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water f r o m the creek p o t e n t i a l l y are e x p o s e d - - p a s t , p r e s e n t , andf u t u r e - - t h r o u g h in c id en ta l i n g e s t i o n to contaminated creeks e d i m e n t s .
Ambient A i r Pathways O f f S i t e
In the p a s t , wind has been observed to suspend and t ranspor tt a i l i n g s a n d / o r contaminated s u r f a c e s o i l s f r o m on- s i t e t oo f f - s i t e areas. S t r o n g winds a l s o are l i k e l y to suspend andt r a n s p o r t f l o o d p l a i n t a i l i n g s during dry weather and a l s o tore su spend f r o m the area ground s u r f a c e any contaminants that hadbeen d e p o s i t e d pr ev i ou s ly by wind. R e s u l t s of air s a m p l i n g atthe f e n c e in 1992 sugges t that l e v e l s of s i t e - r e l a t e d wind-bornecontaminat ion may be inconsequential when the cover s o i l s arec o m p l e t e l y in p l a c e , p r o v i d i n g the cover and sal t grass aremainta ined . However , the data may not be r epr e s en ta t iv e ofc o n d i t i o n s over time.
The l a t e ra l extent of contaminant transpor t by wind orcontaminant d e p o s i t i o n is not known. The general p r e v a i l i n g windd i r e c t i o n is r epor t ed to be toward the n o r t h w e s t ; a s everal-dayair qua l i ty s t u d y recorded winds toward the northwest andsoutheast ( E & E 1 9 8 5 ) . F o r the se dominant wind d i r e c t i o n s , t h ep o p u l a t i o n s that would most l i k e l y be expo s ed through i n h a l a t i o n -- p a s t , p r e s e n t , and f u t u r e - - a r e the e m p l o y e e s o f three companiesl o c a t e d a short d i s t a n c e northwest of the s i t e . Other p o t e n t i a lexposed p o p u l a t i o n s in c lude r e s i d e n t s of the three homes that aresouthwes t of the s i t e . M o t o r i s t s , b ikers , and maintenanceworkers on the roads a d j a c e n t to the s i t e are p o t e n t i a l l y expo s edfor short p e r i o d s . Workers that r e c e n t l y cons truc ted the newsegment of U S - 4 0 a d j a c e n t to the s i t e may have been expo s ed asw e l l .
F o o d Chain Pathways O f f S i t e

F o o d P r o d u c t s - - C a t t l e , S h e e p , M i l k , Grain
ATSDR is not aware of any s a m p l i n g d a t a for e d i b l e p r o d u c t s grownin the s i t e v i c i n i t y . R e s u l t s of research and s a m p l i n g e l sewheresugge s t that b ioaccumulat ion of some m e t a l s may occur ina g r i c u l t u r a l p r o d u c t s . T h i s may in c lud e meat or mi lk f r o m s t o ckthat drink c o n t a m i n a t e d ' water, f r o m s t o ck that graze onv e g e t a t i o n on which wind-blown contaminants have d e p o s i t e d or onv e g e t a t i o n grown in contaminated soil or i rr iga t ed withcontaminated water f r o m S i l v e r Creek, or f r o m s tock that drinkcontaminated s u r f a c e water. Some contaminants might al soconcentrate in grain. T h e r e f o r e , persons that consume f o o dp r o d u c t s a s s o c ia t ed with c a t t l e , s h e ep , or grain raised in thes i t e v i c in i ty p o t e n t i a l l y are e x p o s e d - - p a s t , p r e s e n t , andf u t u r e - - t o contaminants taken up f r o m environmental media.
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Exposure f r o m t h i s p o t e n t i a l source i s u n l i k e l y for users whoobtain that f o o d through mass d i s t r i b u t i o n channel s; but exposurei s p l a u s i b l e for repeat users of that f o o d , such as the localranchers and the ir f a m i l i e s .

F i s h in S i l v e r Creek
C u t t h r o a t trout have been repor t ed in S i l v e r Creek, a l t h o u g h ,f r o m A T S D R ' s observations o f t h e stream, trout p o p u l a t i o n s mightnot a p p e a r viable year-around except far downstream towardW a n s h i p , which is about 10 mi l e s f r o m the s i t e . Trout mayconcentrate some m e t a l s f r o m s u r f a c e water and f r o m i t sf o o d c h a i n . T h e r e f o r e , persons that consume trout or other gamef i s h f r o m S i l v e r Creek p o t e n t i a l l y a r e e x p o s e d - - p a s t , p r e s e n t ,and f u t u r e , - - t o s i t e - r e l a t e d contaminants . No s a m p l i n g da ta areavai lable to c o n f i r m whether f i s h contain contaminants.

P U B L I C H E A L T H I M P L I C A T I O N S

A . T o x i c o l o g i c Evaluat ion
A T S D R s t a f f evaluated a l l c o m p l e t e d a n d p o t e n t i a l exposurepathways f or t o x i c o l o g i c e f f e c t s r e l a t e d t o exposure in th ef o l l o w i n g s e c t ions .
C o m p l e t e d Exposure Pathways
T o de t ermine whether adverse h e a l t h e f f e c t s could result f r o mexpo sure , A T S D R s t a f f used contamination level data f r o m eachc o m p l e t e d pathway to e s t ima t e exposure doses for each contaminantof concern. T h e s e do se s were then compared to a Minimal RiskLevel ( M R L ) or a Reference Dose (RfD). The MRL is deve loped byATSDR; the RfD is d e v e l o p e d by the E P A . Both represent ane s t i m a t e of d a i l y exposure to a contaminant below which non-cancer adverse h e a l t h e f f e c t s are u n l i k e l y to occur. If anexposure dose has exceeded an MRL or R f D , the e s t imated exposuredose can then be compared to experimental data f r o m human oranimal s t u d i e s to de termine which e f f e c t s may be of concern.When a contaminant is capab l e of causing cancer ( c a r c i n o g e n i c ) ,s t a f f a l so considered th e e s t ima t ed exposure dose t o c a l c u l a t ewhether an increase in the cancer rate is e x p e c t e d .
T a i l i n g s and S u r f a c e S o i l Pathways On S i t e ; Area A
ATSDR s t a f f assumed workers were in the most heavily contaminatedareas at most 60 days per year, and i n c i d e n t l y consumed 100 mgt a i l i n g s ( o r s o i l ) p e r day. A T S D R s t a f f then compared t h ee s t ima t ed i n g e s t i o n exposure doses wi th dose s received by p e o p l e
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in e p i d e m i o l o g i c s t u d i e s or received by animals in laboratorys t u d i e s and evaluated whether adverse h e a l t h e f f e c t s arep o s s i b l e . E s t i m a t e d exposure dose s were be low l e v e l s o f h e a l t hconcern for all contaminants in soil and t a i l i n g s ; t h e r e f o r e ,adverse h e a l t h e f f e c t s are u n l i k e l y to have occurred in workers.Given the r e la t iv e in f r equ ency of p e o p l e wandering on the s i t epr ior t o th e cons truc t ion o f th e f e n c e , adverse h e a l t h e f f e c t sare u n l i k e l y in t r e s p a s s e r s .
As there are no re s idence s on the s i t e , no one is e x p e c t e d toreceive an exposure dose c o rr e spond ing to t y p i c a l r e s i d e n t i a lexposures ( 3 6 5 days a y e a r ) . Elevated l e v e l s o f contaminant s ,p a r t i c u l a r l y lead and cadmium, make the s i t e unsu i tab l e forr e s i d en t ia l or gardening purpo s e s .
S u r f a c e W a t e r Pathways On S i t e ; Area A
I n d i v i d u a l s who worked when t a i l i n g s were being d e p o s i t e d mayhave been exposed to contaminants p r i n c i p a l l y via inc iden ta linge s t i on o f s u r f a c e water. A T S D R s t a f f e s t ima t ed exposure dose sto contaminants in s u r f a c e water on the s i t e ; those dose s are alls i g n i f i c a n t l y below l eve l s o f p u b l i c h ea l th concern. A T S D R s t a f fexpect no adverse h e a l t h e f f e c t s in workers as a re su l t ofexposure to contaminated s u r f a c e water. Given the r e la t iv ei n f r e q u e n c y of p e o p l e wandering on the s i t e prior to thec on s t ruc t i on ot the f e n c e , adverse h e a l t h e f f e c t s are u n l i k e l y int r e spas s er s .
Ambient Air Pathways on S i t e ; Area A
I n d i v i d u a l s who worked on s i t e without r e s p i r a t o r s pr i or to itsbeing s u b s t a n t i a l l y covered with soil and v e g e t a t i o n were expo s edto contaminants in the air. Ambient on- s i t e air concentrat ionswere evaluated f o r adverse h e a l t h e f f e c t s o f i n h a l a t i o n .Concentrat ions measured in air pre s ented no p u b l i c h ea l th hazard.
P u b l i c W a t e r S y s t e m s O f f S i t e ; Downstream i n S i l v e r CreekW a t e r s h e d
Long- t e rm users of the H i g h V a l l e y W a t e r Company and SummitCounty S e r v i c e Area #3 p u b l i c water s u p p l i e s may have beenexpos ed via ing e s t i on to arsenic, but that exposure probab ly didnot last a s u f f i c i e n t time to pose a p u b l i c h ea l th hazard.Arsenic in the p u b l i c water s u p p l y may not be s i t e r e l a t e d .
A l t h o u g h other m e t a l s are pre sent in the p u b l i c dr inking waters u p p l i e s , none are at l e v e l s that may be considered harmfu l tothe general pub l i c . Sod ium is at a level that p e o p l e on as o d i u m - r e s t r i c t e d die t should avoid.
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P o t e n t i a l Exposure Pathways
T o de termine whether adverse h e a l t h e f f e c t s acould re sul t f r o mexposure, ATSDR s t a f f used contamination level data whenavai lab l e f r o m each p o t e n t i a l pathway to e s t ima t e exposure dosesfor each contaminant of concern. T h e s e doses were then comparedto MRLs or R f D s , as d i s cu s s ed above. When data were nota v a i l a b l e , s t a f f made a s sumpt ion s t o enable analys i s o f pathways.T h e s e a s s u m p t i o n s , when used, are s t a t e d be low.
T a i l i n g s and S u r f a c e S o i l s Pathways On S i t e ; Area A. Area B
A T S D R s t a f f e s t imat ed inge s t i on exposure doses a n d evaluatedwhether adverse h e a l t h e f f e c t s a r e p o s s i b l e . E s t i m a t e d exposuredoses were be low l ev e l s of h e a l t h concern for all contaminants int a i l i n g s in area B; t h e r e f o r e , adverse h e a l t h e f f e c t s areu n l i k e l y to have occurred in workers. ATSDR s t a f f do not havedata r egard ing l e v e l s of contaminants in s o i l s since t a i l i n g sd i s p o s a l t e rminat ed , or of contaminants in cover soil or a d j a c e n tnatural s u r f a c e s o i l s . However , l e v e l s are not e xpe c t ed to bes i g n i f i c a n t l y higher, and could be expec t ed to be considerablylower, than those measured in t a i l i n g s on the s i te . E s t i m a t e dexposure dose s t h e r e f o r e would be lower than those e s t imatedabove in the C O M P L E T E D E X P O S U R E PATHWAYS sect ion. Adver s e h e a l t he f f e c t s are not e x p e c t e d f r o m exposure via these p o t e n t i a lpa thways .
S u r f a c e W a t e r Pathways On S i t e ; Area A
It is not known whether i n d i v i d u a l s who have worked on the s i t esince t a i l i n g s d i s p o s a l ceased have come in contact with s u r f a c ewater. Because the c o m p l e t e d s u r f a c e water pathway p r e v i o u s l yd i s c u s s e d was evaluated to be of no p u b l i c h e a l t h concern,adverse h e a l t h e f f e c t s are not expec t ed f r o m exposure via thi sp o t e n t i a l pathway.
Ambient Air Pathways On S i t e ; Area A
The c o m p l e t e d ambient air pa thway p r e v i o u s l y d i s cu s s ed wasevaluated to be of no p u b l i c h e a l t h concern. T h e r e f o r e , adverseh e a l t h e f f e c t s are no t e x p e c t e d f r o m exposure v ia th i s p o t e n t i a lpathway.
Groundwat er Pathways O f f S i t e

Res iden t ia l W e l l s
ATSDR s t a f f have no i n f o r m a t i o n about contaminant l eve l s inr e s id en t ia l w e l l s southwest of the s i te . However, since thosew e l l s are h y d r a u l i c a l l y upgrad i en t f r o m the s i t e , i t i s u n l i k e l y
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that p e o p l e are being exposed to s i t e - r e l a t e d contaminants atl e v e l s o f p u b l i c h e a l t h concern. T h i s document does not cons idercontr ibut ions f r o m P r o s p e c t o r Square.

B u s i n e s s / I n d u s t r i a l W e l l s
Workers are p o t e n t i a l l y exposed to contaminants throughin c id en ta l i n g e s t i o n and p o s s i b l y aerosol i n h a l a t i o n . Expo sure sa s so c ia t ed wi th those p o t e n t i a l pa thways are s i g n i f i c a n t l y lowenough to cons ider them of no p u b l i c h e a l t h concern.
S u r f a c e S o i l Pathways O f f S i t e
Nearby r e s i d e n t s , e m p l o y e e s , and road maintenance per sons arep o t e n t i a l l y exposed to contaminants through incidental inges t ion.A T S D R s t a f f e s t ima t ed exposure dose s a s s o c ia t ed with o f f s i t es u r f a c e s o i l . T h o s e doses are s i g n i f i c a n t l y low enough toconsider them of no p u b l i c h e a l t h concern, p r i m a r i l y due to theinfrequency of exposure.
Creek S u r f a c e W a t e r Pathways O f f S i t e
County maintenance workers and ranchers are p o t e n t i a l l y expo s edto contaminants through inc iden ta l i n g e s t i o n of creek water.Expo sure s a s soc ia t ed with that p o t e n t i a l pathway ares i g n i f i c a n t l y low enough to consider it of no p u b l i c h e a l t hconcern.
Creek S e d i m e n t s Pathway O f f S i t e
County maintenance workers and ranchers are p o t e n t i a l l y expo s edto contaminants through inc iden ta l inge s t i on of creek s ed iment s .Exposure s a s s o c ia t ed with that p o t e n t i a l pathway ares i g n i f i c a n t l y low enough to consider it of no p u b l i c h e a l t hconcern.
Ambient A i r Pathways O f f S i t e
I n d i v i d u a l s who work or live near the s i t e are p o t e n t i a l l yexposed to contaminants in the air. Ambient o f f - s i t e airconcentrat ions were evaluated f o r adverse h e a l t h e f f e c t s o fi n h a l a t i o n . C o n c e n t r a t i o n s measured in air p r e s e n t e d no p u b l i ch e a l t h hazard for any contaminant.
F o o d Chain Pathways O f f S i t e
ATSDR s t a f f have no i n f o r m a t i o n about contaminant l ev e l s inc a t t l e , sheep, m i l k , grains or f i s h l i v ing or produced on or nearthe s i t e . It is not l i k e l y that those sources of f o o d are
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contaminated with s i t e - r e l a t e d contaminants at a level of p u b l i ch e a l t h concern.
B. H e a l t h Outcome Data Evaluat ion
The lead at th i s s i t e is bound up in t a i l i n g s s imi lar to thet a i l i n g s f o u n d a t P r o s p e c t o r Square. ATSDR s tud i e s a t P r o s p e c t o rSquare indicate that exposure to these t a i l i n g s did not result inany increase in b lood l e a d , arsenic or cadmium l e v e l s , ascompared t o local c on tro l s ( A T S D R 1 9 8 8 ) . N o f u r t h e r h e a l t hs tudi e s were recommended. S i n c e the frequency and duration ofexposure to t a i l i n g s in the r e s i d en t ia l P r o s p e c t o r Square area ise x p e c t e d to be s i g n i f i c a n t l y higher than the f r equency anddurat ion of exposure to t a i l i n g s at Richardson F l a t s , it isl i k e l y that exposure to the lead at Richardson F l a t s a l so w i l lnot resul t in an increase in b lood lead l ev e l s .
Because at most a small number of p e o p l e were exposed tocontaminant s , because the exposure level is not of p u b l i c h e a l t hconcern, and because that exposure has ended , ATSDR s t a f f believeit is i m p l a u s i b l e that anyone who was exposed wi l l d e v e l o p anyadverse h e a l t h e f f e c t s f r o m that exposure. I n a d d i t i o n , A T S D Rs t a f f are unaware of any recent community h e a l t h concerns of ther e s i d e n t s . T h e r e f o r e , A T S D R s t a f f d i d n o t examine h e a l t h outcomedata. If new i n f o r m a t i o n becomes avai lable , or if nearbyr e s i d e n t s have h e a l t h concerns about contaminants as soc iated witht h e s i t e , A T S D R wi l l reconsider eva lua t ing h e a l t h outcome da ta .
C. Community H e a l t h Concerns Evaluat ion
Because there is no i n f o r m a t i o n about l eve l s of contaminants inb l ow ing d u s t , A T S D R s t a f f cannot evaluate t h e h e a l t h hazard posedb y inha la t i on o f t h e d u s t . A T S D R s t a f f evaluated availableambient air data (s e e above). Leve l s of contaminants in b lowingdust generated f r o m t o p s o i l should not po s e a p u b l i c h e a l t hhazard. When the t a i l i n g s are c o m p l e t e l y covered by t o p s o i l orwhen v e g e t a t i o n has ad equa t e ly anchored the s o i l , there shouldnot be any contaminated dust or other contaminated p a r t i c u l a t e sb l owing of f the s i t e in concentrat ions above comparison values.ATSDR s t a f f are not aware of any other community h e a l t h concerns.
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C O N C L U S I O N S
1. ATSDR cons ider s the RFT s i t e to be no apparen t p u b l i c h e a l t hhazard. Evaluat ions o f available i n f o r m a t i o n f or c o m p l e t e dexposure pathways sugge s t that a s s o c ia t ed doses are atl e v e l s of no apparent h e a l t h concern; that is, they are nothigh enough for ATSDR to expec t they would re sul t in adverseh e a l t h e f f e c t s in p e o p l e near the s i t e or in persons whohave worked on the s i t e . S i m i l a r l y , ATSDR s t a f f do notexpect contaminant l e v e l s or exposure dose s a s s o c ia t ed wi thp o t e n t i a l pathways to be high enough to result in adverseh e a l t h e f f e c t s in p e o p l e near the s i t e or who worked on thes i t e .
2. The only community concern expre s s ed was about wind-blowndu s t . Exposure to such dust does not appear to be a p u b l i ch e a l t h hazard.
3. The owners report they w i l l not d e v e l o p the p r o p e r t y ; thatcommitment should avoid p o t e n t i a l l y adverse exposures thatmight r e su l t f r o m d a i l y exposure to some of the on-s i t econtaminants in the f u t u r e .
4. S h o u l d a d d i t i o n a l da ta become ava i lab l e which i n d i c a t e thatp e o p l e are being exposed to contaminants at l e v e l s of p u b l i ch e a l t h concern, the f i r s t conclus ion w i l l be revised.
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R E C O M M E N D A T I O N S

Cease /Reduce Exposure Recommendations
1. C o m p l e t e p l a c i n g soil cover over t a i l i n g s in a t i m e l ymanner.
2. Conduct p e r i o d i c maintenance in t a i l i n g s area to cover soiland vege ta t ion.
3. See that on-s i t e workers are well trained and use adequatep r o t e c t i v e equipment.
4. If urban deve lopment ex t ends s u b s t a n t i v e l y c lo ser to thes i t e , consider at that time measures to reduce p o t e n t i a l forp u b l i c exposure.
5. If evidence arises in the f u t u r e that c o n f i r m s t a i l i n g s weretaken o f f s i t e a n d c o n f i r m s their s p e c i f i c l o c a t i o n ( s ) ,consider evaluating re lated exposure, pub l i c h e a l t h , andremedial issues.
S i t e / A r e a Character izat ion Recommendations

Conduct a pr ivat e well survey wi th in 1 mile ( u p g r a d i e n t andd o w n g r a d i e n t ) ; sample and analyze groundwater sample s takenf r o m w e l l s . If water q u a l i t y i s no t cons i s t ent wi th p u b l i cC/'^/r^J^^ h e a l t h cr i t er ia , a l t e r n a t e water s u p p l i e s should be obtained" and the conclus ion regarding the p u b l i c h e a l t h hazarda s s o c ia t ed wi th t h i s s i t e w i l l be reevaluated.
2. If urban development ex t ends s u b s t a n t i a l l y c lo s er t o thes i t e , sampl e s u r f a c e s o i l s more e x t en s iv e ly o f f s i t e . As apart o f thi s e f f o r t , consider whether t a i l i n g s d e p o s i t e d ons i t e might have f l o w e d beyond the pre s ent containment area,for e xampl e to l o w - l y i n g areas on the south s ide of CountyRoad.
H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) Recommendations
In accordance wi th the Comprehens ive Environmental Respon s e ,C o m p e n s a t i o n , and L i a b i l i t y Act of 1980, as amended, data andi n f o r m a t i o n deve loped in the Ammendment to the Publ i c H e a l t hAsse s smen t f o r t h e Richardson F l a t s T a i l i n g s s i t e i n SummitCounty , U t a h , have been evaluated f o r a p p r o p r i a t e f o l l o w - u p wi threspec t t o h e a l t h a c t i v i t i e s . A v a i l a b l e i n f o r m a t i o n indi ca t e sthat no exposure of i n d i v i d u a l s to contaminants at l ev e l s ofp u b l i c h e a l t h concern is occurring or has occurred. In a d d i t i o n ,
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the community has not expre s s ed h e a l t h concerns. For thesereasons, ATSDR has c onc luded that no f o l l o w - u p ac t ions should bepursued at th i s time. If more i n f o r m a t i o n becomes avai lab l e inthe f u t u r e i n d i c a t i n g that human exposure to hazardous substancesis occurring or has occurred in the pa s t at l e v e l s of p u b l i ch e a l t h concern, ATSDR wi l l reevaluate thi s s i t e f o r anya d d i t i o n a l i n d i c a t e d f o l l o w - u p .
P u b l i c H e a l t h A c t i o n s
T h e p u r p o s e o f t h e P u b l i c H e a l t h A c t i o n P l a n ( P H A P ) i s t o ensurethat th i s p u b l i c h e a l t h assessment addendum not only i d e n t i f i e sp u b l i c h e a l t h hazards but a l s o prov ide s a p l a n o f ac t i on d e s i g n e dto m i t i g a t e and prevent adverse human h e a l t h e f f e c t s r e s u l t i n gf r o m exposure to hazardous subs tance s in the environment. Basedon the HARP d e t e r m i n a t i o n that no h e a l t h f o l l o w - u p a c t i v i t i e s arerequired by ATSDR, no PHAP for h e a l t h f o l l o w - u p a c t i v i t i e s ha sbeen d e v e l o p e d f o r t h i s in i t i a l release. ATSDR wi l l work wi tha p p r o p r i a t e agencies t o h e l p implement other act ions l i s t e d underthe Recommendat ions s e c t ion.
ATSDR w i l l reevaluate and expand th e PHAP for P u b l i c Commentr e l ea s e . F u t u r e environmental or h e a l t h outcome data mayde t ermine the need for a d d i t i o n a l ac t ions at the RFT s i t e .
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PREPARERS OF A D D E N D U M

Don GibeautEnvironmental H e a l t h EngineerRemedial Programs BranchDivi s ion o f H e a l t h Ass e s smen t and C o n s u l t a t i o n

S t e p h a n i e Prausni tzEnvironmental H e a l t h S c i e n t i s tRemedial Programs BranchDivis ion o f H e a l t h A s s e s s m e n t and C o n s u l t a t i o n

A T S D R Regional R e p r e s e n t a t i v eG l e n n T u c k e rP u b l i c H e a l t h A d v i s o rRegion V I I
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Figure 1Location Plan
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Figure 2Site Area Plan
US Route 40
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T A B L E 1 Contaminant Concen tra t i on s in Groundwater On S i t e ;Area A - - M o n i t o r i n g W e l l s

Contaminant
Aluminum
Antimony
A r s e n i c
Barium
B e r y l l i u m
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
Magnes ium
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
83,400 E&E 1985
3 5 . 9 ? E&E 1992
8.8? E&E 1992
9 9 . 6 E&E 1992
3.7 E&E 1992
48 E&E 1985
3 6 5 , 0 0 0 E & E 1992
104 E&E 1985
80 E&E 1985
1,583 E&E 1985
130,000 E&E 1985
1,080 E&E 1985
88,000 E&E 1985
10,400 E&E 1985
0.7 E&E 1985
88 E&E 1985
3,010 E&E 1992
17 E&E 1985
5 4 , 0 0 0 E&E 1985
<100 E&E 1985
266 E&E 1985
T a b l e 1 Continues

Date
1985
1992
1992
1992
1992
1985
1992
1985
1985
1985
1985
1985
1985
1985
1985
1985
1992
1985
1985
1985
1985

Compari son V a l u e
( p p b )

none
4
0.02
700
0.0081
2
none
10,000
none
1,300
none
15
none
1,000
2
100
none
50
none
0.4
20

Source

RMEG
CREG
RMEG
CREG
EMEG

RMEG

AL

AL

RMEG
L T H A
L T H A

RMEG

L T H A
L T H A
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Contaminant
MaximumConcentrat ion( p p b ) ( r e f e r e n c e ) Date

Comparison Value
( p p b ) Source

Z i n c 2 , 7 9 0 E&E 1985 1985 2,100 L T H A
U n f i l t e r e d s a m p l e datap p b - p a r t s p e r b i l l i o n?- approx ima t e value<- l e s s thanAL- act ion level

C R E G - cancer risk evaluation gu ideRMEG- r e f e r e n c e dose media evaluat ion guideL T H A - l i f e t i m e h e a l t h advisoryE M E G - environmental media evaluat ion guide
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TABLE 2 Contaminant Concentra t i on s in T a i l i n g s On S i t e ; Areas Aand B

Contaminant
Aluminum

Antimony

Arsenic
Barium
B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r
I r o n

Lead
Magnes ium

Manganese

MaximumConcentra t ion( p p m ) ( r e f e r e n c e )
A - 3 , 4 4 0 E & E 1985
B - 1 , 0 3 0 E&E 1989
A - 1 7 1 E&E 1985
B-144 E&E 1989
A - 3 , 6 0 0 E&E 1985
B-259* E&E 1989
A - 1 5 3 E & E 1989
B-117 E&E 1989
A- 1.2 E&E 1992
B - N D E & E 1989
A - 1 6 9 E & E 1985
B-250 E&E 1989
A - 1 1 7 , 0 0 0 E & E 1985
B - 3 2 , 8 0 0 E & E 1989
A - 6 0 E & E 1985
B - N D E & E 1989
A- 12. 6 E&E 1992
B-3.9* E&E 1989
A - 9 6 1 E & E 1985
B-281 E&E 1989
A- 154, 000 E&E 1985
B - 8 7 , 0 0 0 E&E 1989
A - 8 , 5 3 0 E & E 1985
B - 3 1 , 6 0 0 E&E 1989
A - 2 3 , 0 0 0 E & E 1989
B-1,140* E&E 1989
A - 5 , 9 9 0 E & E 1985
B-252 E&E 1989

T a b l e 2 continues

Date
1985
1989
1985
1989
1985
1989
1989
1989
1992
1989
1985
1989
1985
1989
1985
1989
1992
1989
1985
1989
1985
1989
1985
1989
1989
1989
1985
1989

Compari son V a l u e
( p p m )

none

280

0.4

49,000

0.16

140

none

700,000

none
none
none
none

none

70,000

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

RMEG
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Contaminant
Mercury

N i c k e l

P o t a s s i u m
S i l v e r

S o d i u m

T h a l l i u m
Vanadium

Z i n c

MaximumConcen tra t i on( p p m ) ( r e f e r e n c e )
A - 3 . 6 ? E & E 1992
B-8.2 E&E 1989
A - 9 . 4 E & E 1989
B-6.2* E&E 1989
A - 9 1 7 E & E 1992
B-1,140* E&E 1989
A - 2 6 E & E 1985
B-115 E&E 1989
A - 1 1 , 3 0 0 E & E 1985
B-603* E&E 1989
A - 4 1 . 7 E&E 1992
B-9.7* E&E 1989
A- 13.0 E&E 1992
B - 2 . 6 E&E 1989
A - 2 3 , 2 0 0 E & E 1985
B - 3 3 , 8 0 0 E&E 1989

Date
1992
1989
1989
1989
1992
1989
1985
1989
19851989
19921989
1992
1989
1985
1989

Compari son V a l u e
( p p m )

none
none
none
3 , 5 0 0
none
none
none
none

Source

RMEG

A- Area A B- Area Bppm- p a r t s per m i l l i o n C R E G - cancer risk evaluat ion gu ide?- a p p r o x i m a t e value RMEG- r e f e r e n c e dose media eva lua t ion gu ide*- e s t i m a t e d value E M E G - environmental media evaluat ion guide
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T A B L E 3

I N I T I A L R E L E A S E
Contaminant Concen tra t i on s in S o i l Cover Layer OverT a i l i n g s On S i t e ; Area A

Contaminant
Aluminum
Antimony
Arsenic
Barium
Beryl l ium
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
Magnes ium
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Zinc

MaximumConcen tra t i on( p p m ) ( r e f e r e n c e )
2 5 , 3 0 0 E&E 1992
5.7? E&E 1992
20.9? E&E 1992
317 E&E 1992
1.2 E&E 1992
5.0? E&E 1992
9 , 4 8 0 E&E 1992
28.2 E&E 1992
15.0 E&E 1992
50.4 E&E 1992
2 , 7 5 0 E & E 1992
223 E&E 1992
5 , 5 7 0 E & E 1992
1,030 E&E 1992
0.16 E&E 1992
21.6 E&E 1992
5 , 6 5 0 E & E 1992
4.1? E&E 1992
319,? E&E 1992
1.9? E&E 1992
57.4 E&E 1992
432 E&E 1992

Date
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

Compar i s on V a l u e
( p p m )

none
280
0.4
49,000
0.16
140
none
700,000
none
none
none
none
none
70 ,000
none
none
none
3 , 5 0 0
none
none
none
none

Sourc e

RMEG
CREG
RMEG
CREG
EMEG

RMEG

RMEG

RMEG

p p m - p a r t s p er m i l l i o n C R E G - cancer risk evaluat ion gu ide?- approx imate value RMEG- r e f er ence dose media evaluation guideE M E G - environmental media eva lua t ion guide
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T A B L E 4

I N I T I A L R E L E A S E
Contaminant Concentrat ions in S u r f a c e W a t e r On S i t e ;Area A (Divers ion Dit ch and Marsh) and Area B ( S i l v e rCreek)

Contaminant
Aluminum
Antimony

Arseni c
Barium
Beryl l ium

Cadmium
Calc ium

Chromium
Cobal t
C o p p e r

I r o n

Lead
Magnesium

MaximumConcentrat ion( p p b ) ( r e f e r e n c e )
A - 3 0 , 9 0 0 E&E 1989
B-77 E&E 1985
A - 9 3 7 E & E 1989
B-39 E&E 1992
A - 2 , 3 2 6 E & E 1989
B-619 E&E 1989
A - 2 , 3 3 0 E&E 1989
B-60.8* E&E 1989
A - 3 . 2 ? E & E 1992
B-2.4* E&E 1989
A - 2 8 9 E&E 1989
B-35? E&E 1992
A - 4 4 6 , 0 0 0 E&E 1989
B-149,000 E&E 1992
A - 5 0 . 2 E & E 1989
B-72.2 E&E 1989
A - 4 8 . 7 * E&E 1989
B-5.7* E&E 1989
A - 1 , 5 4 0 E&E 1989
B-9 E&E 1985
A - 1 0 7 , 0 0 0 E&E 1989
B - 3 8 9 E&E 1985
A - 2 2 , 1 0 0 * E & E 1989
B-15? E&E 1992
A - 1 0 4 , 0 0 0 E&E 1989
B - 3 3 , 6 0 0 E&E 1992

T a b l e 4 continues

Date
19891985
19891992
19891989
19891989
1992
1989
1989
1992
19891992
1989
1989
1989
1989
1989
1985
1989
1985
1989
1992
1989
1992

Comparison V a l u e
( P P b )

none
4
0.02

700
0.0081

2

none
10,000
none
1,300
none
15

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Con t aminan t
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Z i n c

MaximumConcen tra t i on( p p b ) ( r e f e r e n c e )
A - 2 1 , 1 0 0 E&E 1989
B-434 E&E 1985
A- 8 E&E 1989
B-11.5 E&E 1989
A- 65. 5 E&E 1989
B-67.3* E&E 1989
A - 1 5 , 6 0 0 E & E 1989
B - 1 , 9 5 0 ? E&E 1992
A - 2 0 1 E & E 1989
B-117 E&E 1989
A - 5 8 , 5 0 0 E&E 1989
B - 4 2 , 7 0 0 E&E 1989
A - 8 3 . 4 * E&E 1989
B-4.2* E&E 1989
A - 5 8 . 7 E & E 1989
B-121 E&E 1989
A - 4 9 , 1 0 0 E & E 1989
B - 1 , 6 5 0 E&E 1985

Date
19891985
19891989
19891989
19891992
19891989
1989
1989
1989
1989
1989
1989
1989
1985

Compari son V a l u e
( p p b )

1,000

2

100

none
50

none

0.4

20

2,100

Sourc e
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

A- Area A B- Area Bp p b - p a r t s per b i l l i o n C R E G - cancer risk evaluat ion guide?- approx imat e value RMEG- r e f e r e n c e dose media evaluat ion guide* - e s t ima t ed value L T H A - l i f e t i m e h e a l t h advisoryAL- action level EMEG- environmental media evaluation guide
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TABLE 5 Contaminant Concentrat ions in S e d i m e n t s On S i t e ; Area A(Diversion Ditch, Marsh, Ponded Water Loca t i on s) andArea B ( S i l v e r Cre ek)

Contaminant
Aluminum

Antimony
Arsen i c
Barium
Beryl l i um

Cadmium
C a l c i u m

Chromium
C o b a l t
C o p p e r
I r o n
Lead
Magnesium

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
A - 2 8 , 8 0 0 E & E 1992
B - 8 , 6 2 0 E&E 1989
A - 2 0 0 * E&E 1989
B-201* E&E 1989
A - 8 3 9 E & E 1989
B-590 E&E 1989
A - 1 , 2 2 0 E&E 1989
B-147 E&E 1989
A - 2 . 3 E&E 1992
B-0.86* E&E 1989
A-185* E&E 1989
B-91.4* E&E 1989
A - 2 4 9 , 0 0 0 E&E 1989
B - 2 5 , 6 0 0 E&E 1989
A - 6 2 . 9 ? E&E 1992
B-1.0* E&E 1989
A- 64. 4 E&E 1989
B-43.5 E&E 1989
A- 870 E&E 1989
B-753 E&E 1989
A- 156 , 000 E&E 1989
B-148,000 E&E 1989
A- 13, 600 E&E 1989
B-14,200 E&E 1989
A - 3 3 , 8 0 0 E&E 1989
B - 9 , 4 3 0 E&E 1989

T a b l e 5 continues

Date
19921989
19891989
19891989
19891989
1992
1989
1989
1989
19891989
19921989
19891989
1989
1989
19891989
19891989
19891989

Compari son V a l u e
( p p m )

none
280

0.4

49,000

0.16

140

none
700,000
none
none
none
none
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Contaminant
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m

Vanadium
Z i n c

MaximumConcentrat ion{ p p m ) ( r e f e r e n c e )
A - 2 0 7 , 0 0 0 E & E 1989
B - 1 , 7 3 0 E&E 1989
A - 8 . 2 ? E & E 1992
B-6.0 E&E 1989
A - 9 7 . 2 E & E 1992
B - 2 8 . 8 E&E 1989
A - 6 , 2 7 0 E & E 1989
B-1,160* E&E 1989
A - 8 6 . 0 E & E 1989
B-47.5 E&E 1989
A- 1,150? E&E 1992
B-181* E&E 1989
A - 2 4 . 1 * E&E 1989
B-4.1* E&E 1989
A- 70. 6 E&E 1992
B-21.2 E&E 1989
A - 2 6 , 4 0 0 E & E 1989
B - 1 5 , 5 0 0 E&E 1989

Date
1989
1989
1992
1989
1992
1989
1989
1989
19891989
19921989
19891989
19921989
1989
1989

Comparison Value
( p p m )

70,000

none
none
none

3 , 5 0 0

none
none
none
none

Source
RMEG

RMEG

p p m - p a r t s per m i l l i o n A- Area A B- Area B?- a p p r o x i m a t e value RMEG- r e f e r e n c e dose media evaluat ion guide*- e s t ima t ed value C R E G - cancer risk evaluat ion guideE M E G - environmental media evaluation guide
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TABLE 6 Contaminant Concentrat ions in Ambient Air On S i t e ;Area A

Contaminant
Aluminum
Antimony
Arsen i c
Barium
Beryl l i um
Cadmium
C a l c i u m
Chromium
Coba l t
C o p p e r
I r o n
Lead
Magnesium
Manganese
Mercury
N i c k e l
Potas s ium
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Z i n c

MaximumConcentrat ion( j i g / m 3 ) ( r e f e r e n c e )
N I
N I
0.0927 E&E 1991C
N I
N I
0.0143* E&E 1991C
N I
N I
N I
N I
N I
1.6478 E&E 1991C
N I
N I
N I
N I
N I
N I
N I
N I
N I
1.4478* E&E 1991C

Date

1986

1986

1986

1986

Compari son V a l u e
( / i g / m 3 )

0.00023

0.00056

none

none

Source

CREG

CREG

j i g / m 3 - micrograms per cubic meter*- e s t imated valueNI- no i n f o r m a t i o n C R E G - cancer risk evaluat ion guide
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T A B L E 7 Contaminant Concentra t ions i n Groundwater O f f S i t e ;Background M o n i t o r i n g W e l l and T h r e e Nearby I n d u s t r i a lW e l l s

Contaminant
Aluminum
Antimony

Arseni c
Barium

Beryl l ium

Cadmium

Calc ium
Chromium
C o b a l t
C o p p e r
I r o n

Lead
Magnesium

MaximumConcentra t ion( p p b ) ( r e f e r e n c e )
C - 1 5 , 7 0 0 E & E 1992
D - N I
C-<5 E&E 1985
D - N I
C - 3 . 7 ? E & E 1992
D - 4 . 8 ? E&E 1991d
C - 1 9 6 ? E&E 1992
D - N I
C-1.3? E&E 1992
D - N I
C-<5 E&E 1985
D - N D E & E 1991d
C - 4 2 , 0 0 0 E & E 1992
D - N I
C - 1 0 . 5 E&E 1992
D - N D E&E 1991d
C - l l ? E & E 1992
D - N I
C - 3 0 E&E 1992
D - N I
C - 1 4 , 0 0 0 E&E 1992
D - N I
C - 6 2 7 ? E & E 1992
D - 3 6 . 9 E&E 1991d
C - 1 2 , 2 0 0 E & E 1992
D - N I

T a b l e 7 continues

Date
1992

1985

1992
1991
1992

1992

1985
1991
1992

1992
1991
1992

1992

1992

1992
1991
1992

Compari son V a l u e
( p p b )

none
4

0.02

700

0.0081

2

none
10,000

none

1,300
none

15

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Contaminant
Manganese
Mercury

N i c k e l
P o t a s s i u m

S i l v e r
S o d i u m
T h a l l i u m

Vanadium
Z i n c

MaximumCone en t ra t i on( p p b ) ( r e f e r e n c e )
C - 1 6 2 ? E&E 1992
D - N I
C-<0.1 E&E 1985
D - N I
C-13 E&E 1992
D - N I
C - 3 , 9 7 0 ? E & E 1992
D - N I
C-<5 E&E 1985
D - N I
C - 1 6 , 1 0 0 E&E 1992
D - N I
C-<100 E&E 1985
D - N I
C-<10 E&E 1985D - N I
C - 1 3 6 ? E&E 1992
D - N I

Date
1992

1985

1992

1992

1985

1992

1985

1985

1992

Comparison Value
( p p b )

1,000

2

100

none
50

none
0.4

20

2,100

Source
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

U n f i l t e r e d s a m p l e dataC- background moni tor ing well D- three nearby i n d u s t r i a l w e l l sp p b - p a r t s p er b i l l i o n E M E G - environmental media evaluat ion guideNI- no i n f o r m a t i o n C R E G - cancer risk evaluat ion guide?- a p p r o x i m a t e value RMEG- r e f e r e n c e dose media evaluat ion guide<- l e s s than LTHA- l i f e t i m e h e a l t h advisoryAL- ac t ion level
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TABLE 8 Contaminant Concentra t i on s in Groundwater Of f S i t e ;Publ i c W a t e r S u p p l y W e l l s - - A t k i n s o n S p e c i a l ImprovementD i s t r i c t / H i g h V a l l e y W a t e r Company, and Summit CountyService Area #3

Contaminant
Aluminum

Antimony

Arseni c

Barium

Beryl l ium

Cadmium

C a l c i u m

Chromium

C o b a l t

MaximumConcentration( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E - N I
F - N I
G - N I
E-<1 UDEQ 1992b
F - 7 UDEQ 1992b
G-7 UDEQ 1992b
E-60 UDEQ 1992b
F - 1 8 0 UDEQ 1992b
G - 8 0 UDEQ 1992b
E - N I
F - N I
G - N I
E-<1 UDEQ 1992b
F - < 1 UDEQ 1992b
G-<1 UDEQ 1992b
E - 7 1 , 0 0 0 UDEQ 1992b
F - 7 8 , 0 0 0 UDEQ 1992b
G - N I
E-<1 UDEQ 1992b
F - 5 UDEQ 1992b
G-<1 UDEQ 1992b
E - N I
F - N I
G - N I

T a b l e 8 continues

Date

1988
1987
1989
1988
1987
1989

1988
1987
1988
1988
1987

1988
1985
1988

Compari s on V a l u e
( p p b )

none

4

0.02

700

0.0081

2

none

10,000

none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

49



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E

Contaminant
C o p p e r

Iron

Lead

Magnes ium

Manganese

Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

MaximumConcentra t i on( p p b ) ( r e f e r e n c e )
E-<10 UDEQ 1992b
F - 1 2 0 UDEQ 1992b
G - 3 0 UDEQ 1992b
E-680 UDEQ 1992b
F - 7 1 0 UDEQ 1992b
G - 1 7 0 UDEQ 1992b
E-<1 UDEQ 1992b
F - < 5 UDEQ 1992b
G-<1 UDEQ 1992b
E-11,000 UDEQ 1992b
F - 2 1 , 0 0 0 UDEQ 1992b
G - 1 2 , 0 0 0 UDEQ 1992b
E-20 UDEQ 1992b
F - 3 5 UDEQ 1992b
G - 2 5 UDEQ 1992b
E-0.2 UDEQ 1992b
F - < 0 . 2 UDEQ 1992b
G - < 0 . 2 UDEQ 1992b
E-<10 UDEQ 1992b
F - N I
G-<30 UDEQ 1992b
E - 3 , 0 0 0 UDEQ 1992b
F - 4 , 0 0 0 UDEQ 1992b
G - 4 , 0 0 0 UDEQ 1992b
E-<1 UDEQ 1992b
F - < 2 UDEQ 1992b
G-<1 UDEQ 1992b
E - 5 4 , 0 0 0 UDEQ 1992b
F - 2 3 , 0 0 0 UDEQ 1992b
G - 8 6 , 0 0 0 UDEQ 1992b
E - N I
F - N I
G - N I

T a b l e 8 continues

Date
1988
1987
1989
1988
1985
1981
1988
1987
1988
1988
1987
1981
1988
1985
1981
1988
1987
1989
1988
1989
1988
1987
1989
1988
1987
1989
1988
1987
1989

Comparison V a l u e
( p p b )

1,300

none

15

none

1,000

2

100

none

50

none

0.4

Source
AL

AL

RMEG

L T H A

L T H A

RMEG

L T H A
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Contaminant
Vanadium

Z i n c

MaximumConcen tra t i on( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E-100 UDEQ 1992b
F - 1 5 0 UDEQ 1992b
G - 1 3 0

Date

198819851989

Compari son V a l u e
( p p b )

20

2 , 1 0 0

Source
L T H A

L T H A

R e f e r e n c e not s t a t e whether s a m p l e s were f i l t e r e dE- A t k i n s o n S p e c i a l Improvement D i s t r i c tF - H i g h V a l l e y W a t e r CompanyG- Summit County S e r v i c e Area #3p p b - p a r t s p er b i l l i o n C R E G - cancer risk evaluat ion guide<- l e s s than RMEG- r e f e r e n c e dose media evaluat ion guideL T H A - l i f e t i m e h e a l t h advisoryE M E G - environmental media evaluat ion guideN I - n o i n f o r m a t i o nA L - ac t ion level
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T A B L E 9

I N I T I A L R E L E A S E
Contaminant Concentrat ions i n S o i l s O f f S i t e ; S u r f a c eS o i l s a n d S u b s u r f a c e S o i l s

Contaminant
Aluminum

Antimony

Arsenic
Barium
B e r y l l i u m
Cadmium

C a l c i u m
Chromium
C o b a l t
C o p p e r

I r o n

Lead
Magnesium
Manganese

MaximumConcentrat ion( p p m ) ( r e f e r e n c e )
G - 1 4 , 4 0 0 E&E 1985
H - 1 6 , 9 0 0 E & E 1985
G - 8 9 * E&E 1987a
H - N A D E & E 1985
G-87 E&E 1987a
H - 6 . 5 E & E 1985
G - 6 6 8 E & E 1987a
H - 1 4 7 E&E 1985
G-43* E&E 1987a
H - N A D E & E 1985
G - 1 7 E&E 1985
H - 7 . 4 E & E 1985
G - 4 6 , 9 0 0 E & E 1987a
H - 5 , 0 2 0 E & E 1985
G-743* E&E 1987a
H - 1 9 E & E 1985
G - 1 5 9 * E&E 1987a
H - 9 . 5 E & E 1985
G - 1 0 0 E&E 1987a
H - 1 7 E&E 1985
G - 9 4 , 2 0 0 E & E 1987a
H - 1 9 , 700 E&E 1985
G - 1 , 1 0 0 E&E 1985
H - 3 7 E & E 1985
G - 5 5 , 0 0 0 E&E 1987a
H - 7 , 6 2 0 E & E 1985
G - 1 5 , 4 0 0 E&E 1987a
H - 6 2 5 E & E 1985

T a b l e 9 continues

Date
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985

Compari son V a l u e
( p p m )

none
280

0.4

49 ,000

0.16

140

none
700,000
none
none
none
none
none
70,000

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

RMEG
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Mercury
N i c k e l
Potas s ium
S i l v e r
S o d i u m
T h a l l i u m

Vanadium
Z i n c

G-1.0* E&E 1987a
H - N A D E & E 1985
G - 5 2 E & E 1987a
H - 2 2 E & E 1985
G - 1 , 4 8 0 * E&E 1987a
H - N I
G - 6 . 7 E & E 1985
H - N A D E & E 1985
G - 5 , 6 2 0 E & E 1987a
H - 2 7 9 E&E 1985
G - 2 . 4 E & E 1987a
H - N A D E & E 1985
G - 1 , 3 9 0 * E & E 1987a
H - 3 1 E & E 1985
G - 1 , 5 7 0 E & E 1985
H - 7 0 E & E 1985

1987
1985
1987
1985
1987

1985
1985
1987
1985
1987
1985
1987
1985
1985
1985

none
none
none

3 , 5 0 0

none
none

none
none

RMEG

G - s u r f a c e s o i l s H - sub sur face s o i l sp p m - p a r t s per m i l l i o n C R E G - cancer risk evaluat ion guide*- e s t i m a t e d value R M E G - r e f e r e n c e dose media evaluat ion gu ideEMEG- environmental media evaluation guide
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TABLE 10 Contaminant Concentrat ions in S u r f a c e W a t e r Of f S i t e ;U p s t r e a m (Pace Homer Ditch and S i l v e r Creek) andDownstream ( S i l v e r Creek)

Contaminant
Aluminum

Ant imony

A r s e n i c
Barium

B e r y l l i u m
Cadmium
C a l c i u m
Chromium

C o b a l t
C o p p e r

I r o n

Lead
Magnes ium

MaximumConcentra t ion( p p b ) ( r e f e r e n c e )
1-172 E&E 1385
J - 3 7 0 E & E 1985
1-36.7? E&E 1992
J - 3 5 E & E 1985
1-14 E&E 1985
J - 1 1 0 UDEQ 1992c
1-54.6? E&E 1992
J - 1 4 0 UDEQ 1992c
1-3.4? E&E 1992
J - 2 . 4 ? E & E 1992
1-3.9? E&E 1992
J - 1 0 UDEQ 1992C
1 - 2 3 , 3 0 0 E&E 1992
J - 1 6 3 , 0 0 0 E & E 1992
I - < 5 E&E 1985
J - 8 UDEQ 1992c
I - < 5 E & E 1985
J - 4 . 0 * E & E 1989
1-12 E&E 1985
J - 6 0 E & E 1985
1-725 E&E 1985
J - 2 , 2 9 0 E & E 1985
1-147 E&E 1985
J - 1 , 9 8 5 E & E 1985
1-38,700 E&E 1992
J - 3 7 , 7 0 0 E & E 1992

T a b l e 10 continues

Date
1985
1985
1992
1985
1985
1988
19921991
1992J . 9 9 2
1992
1988
19921992
1985
1985
1985
1919
19851985
19851985
19851985
1992
1992

Compari son V
J p p b )

none
4
0.02

700

0.0081

2

none

10,000
none
1,300

none
15

none
- —

alue
Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Manganese
Mercury

N i c k e l
Pota s s ium
S i l v e r
S o d i u m

T h a l l i u m
Vanadium
Z i n c

1-764 E&E 1985
J - 1 , 9 0 0 UDEQ 1 9 9 2 C
1-0.2 E&E 1985
J - 0 . 3 UDEQ

1 9 9 2 C
1-25.4? E&E 1992
J - N A D E & E 1985
1 - 3 , 5 1 0 ? E&E 1992
J - 2 , 0 9 0 E & E 1989
I - < 5 E & E 1985
J - 1 0 E & E 1992
1 - 6 3 , 6 0 0 E&E 1992
J - 2 7 , 6 0 0 E & E 1992
I - < 1 0 0 E&E 1985
J - N A D E & E 1985
I - < 1 0 E&E 1985
J - N A D E & E 1985
1 - 2 , 6 9 0 E&E 1985
J - 3 , 7 0 0 UDEQ 1992c

1985
1988
1985
1992

1992
1985
1992
1989
1985
1992
1992
1992
1985
1985
1985
1985
1985
1988

1,000

2

100

none

50

none

0.4

20

2,100

RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

I - up s t r eam o f s i t e J - downstream o f s i t ep p b - p a r t s p e r b i l l i o n A L - action level*- e s t i m a t e d value C R E G - cancer risk evaluat ion guide?- a p p r o x i m a t e value R M E G - r e f e r e n c e dose media evaluat ion gu ide<- l e s s than LTHA- l i f e t i m e h e a l t h advisoryNAD- no a p p l i c a b l e data E M E G - environmental media evaluat ion gu ide
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TABLE 11 Contaminant Concentrat ions in S e d i m e n t s Off S i t e ;U p s t r e a m ( S i l v e r Creek and Pace Homer D i t c h ) andDownstream o f S i t e ( S i l v e r Cre ek)

Contaminant
Aluminum

Antimony

A r s e n i c

Barium
B e r y l l i u m

Cadmium

C a l c i u m
Chromium

C o b a l t

C o p p e r
I r o n

Lead
Magnes ium

MaximumConcentra t i on( p p m ) ( r e f e r e n c e )
K - 1 8 , 4 0 0 * E & E 1989
L - 2 0 , 2 0 0 E & E 1989
K - 1 8 3 * E & E 1989
L - N D E & E 1989
K - 5 5 5 E & E 1989
L-5.4 E&E 1989
K - 2 7 0 E & E 1989
L-408 E&E 1989
K - 1 . 7 E & E 1989
L-1.6 E&E 1989
K - 1 1 3 * E&E 1989
L - 2 . 2 * E&E 1989
K - 1 8 , 9 0 0 E & E 1989
L - 9 , 6 4 0 E & E 1989
K - 2 1 . 9 E & E 1989
L - 1 8 . 5 E&E 1989
K - 7 6 . 8 E & E 1989
L - 1 0 . 9 * E&E 1989
K - 4 9 6 E & E 1989
L - 4 0 . 7 E & E 1989
K - 2 6 3 , 0 0 0 E & E 1989
L - 2 5 , 5 0 0 E&E 1989
K - 1 2 , 2 0 0 E & E 1989
L-108 E&E 1989
K - 6 , 3 4 0 E & E 1989
L - 6 , 3 6 0 E & E 1989

T a b l e 11 continues

Date
19891989
19891989
19891989
19891989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
19891989
19891989
19891989
19891989

Compari son V a l u e
( p p m )

none
280

0.4

49,000

0.16

140

none
700,000

none
none
none
none
none

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r

S o d i u m

T h a l l i u m
Vanadium
Z i n c

K - 1 , 5 6 0 E & E 1989
L - 3 0 3 E&E 1989
K - 3 . 3 E & E 1989
L-0.1* E&E 1989
K - 3 1 . 4 E & E 1989
L - 1 7 . 0 E&E 1989
K - 3 , 1 6 0 E & E 1989
L - 6 , 0 5 0 E & E 1989
K - 3 9 . 8 E & E 1989
L - N D E & E 1989
K - 2 3 9 * E & E 1989
L - 3 8 9 * E&E 1989
K - 6 . 0 * E & E 1989
L - N D E & E 1989
K - 4 8 . 7 E & E 1989
L - 3 7 . 7 E & E 1989
K - 1 7 , 5 0 0 E & E 1989
L - 3 0 2 E&E 1989

1989
1989
1989
1989
19891989
19891989
19891989
19891989
19891989
1989
1989
1989
1989

70,000

none
none
none

3 , 5 0 0

none
none

none
none

RMEG

RMEG

K - up s tr eam L - downstreamppm- p a r t s per m i l l i o n C R E G - cancer risk evaluat ion gu ide*- e s t ima t ed value RMEG- r e f e r e n c e dose media evaluat ion guideE M E G - environmental media evaluat ion guide
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TABLE 12 Contaminant Concentrat ions in Ambient Air Off S i t e

Con taminan t
Aluminum
Antimony
A r s e n i c
Barium
Beryl l ium
Cadmium
Cal c ium
Chromium
C o b a l t
C o p p e r
I r o n
Lead
Magnes ium
Manganese
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium

MaximumConcentrat ion( j i g / m 3 ) ( r e f e r e n c e )
N I
N I
ND E&E 1991C
N D U S E P A 1992C
N I
N I
0.0009* E&E 1991C
N D U S E P A 1992C
N I
N I
N I
N I
N I
0.0391 E&E 1991CND U S E P A 1992c
N I
N I
N I
N I
N I
N I
N I
N I
N I

T a b l e 12 continues

Date

19861992

19861992

19861992

Compari son V a l u e
( j i g / m 3 )

0.00023

0.00056

none

Source

CREG

CREG
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Z i n c 0.0579* E&E 1991C
0.1 U S E P A 1 9 9 2 C

1986
1992

none

- micro grams per cubic meter*- e s t ima t ed value ND- not d e t e c t e dNI- no i n f o r m a t i o n ___ C R E G - cancer risk evaluat ion guide
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T A B L E 1 3 C O M P L E T E D E X P O S U R E P A T H W A Y S

C O M P L E T E D
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A
S u r f a c e S o i lOn S i t eArea A
S u r f a c ewaterOn S i t eArea A
Ambient airOn S i t eArea A
P u b l i c watersys t ems

C O M P L E T E D E X P O S U R E P A T H W A Y E L E M E N T S

SOURCE
T a i l i n g s

T a i l i n g s

T a i l i n g st ran spor twater &runon
T a i l i n g s

U n c e r t a i n

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

Groundwat er

POINT OF
E X P O S U R E

On S i t e( A r e a A )
On S i t e( A r e a A )
On S i t e( A r e a A )

On S i t e( A r e a A )
O f f S i t e

ROUTE OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n ,i n h a l a t i o n

E X P O S E D
P O P U L A T I O N

T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s
R e s i d e n t s ,Worker s(watersystemusers)

T I M E

Past

Past

Past

Past

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 4 P O T E N T I A L E X P O S U R E P A T H W A Y S

P O T E N T I A L
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A &Area B

S u r f a c e S o i lOn S i t eArea A &Area B
S u r f a c eW a t e rOn S i t eArea A
Ambient A i rOn S i t eArea A
T a b l e 14Continues

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S

SOURCE
T a i l i n g s

T a i l i n g s

Runon

T a i l i n g s

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

POINT OF
E X P O S U R E

On S i t eArea A ,Area B

On S i t eArea A ,Area B

On S i t eArea A

On S i t eArea A

ROUTE OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

E X P O S E D
P O P U L A T I O N

Area A:r e m e d i a t i o n /maintenanceworkersArea B:t r e s p a s s e r s
Remediat ion/maintenanceworkers
R e m e d i a t i o n /maintenanceworkers

R e m e d i a t i o n /maintenanceworkers

T I M E

PastPresentF u t u r e

PastPresentF u t u r e
PastPresentF u t u r e
PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E

P O T E N T I A L
P A T H W A Y N A M E

Private wel lwaterO f f S i t e
S u r f a c e soilO f f S i t e

S u r f a c e S o i l

Creeks u r f a c ewaterO f f S i t e
T a b l e 14Continues
CreeksedimentO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

U n c e r t a i n

T a i l i n g s

T a i l i n g s

S i t e r u n o f f ,ups t r eamdi s charge tocreek.

T a i l i n g s

M E D I U M

Groundwater

S o i l( t a i l i n g sd e p o s i t i o n bywind, S i l v e rC r e e k )
S o i l( t a i l i n g sd e p o s i t i o n bywind, S i l v e rC r e e k )

W a t e r

S e d i m e n t &t a i l i n g s

POINT OF
E X P O S U R E

O f f S i t e ,c l o s e s tre s idence s ,businesse s
O f f S i t e ,s i t e v i c in i ty

O f f S i t e ,s i t e v i c i n i t y

O f f S i t e ,S i l v e r Creek

O f f S i t e ,downstream

ROUTE OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,aero so l s
I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o n

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

R e s i d e n t s ,workers

U S - 4 0cons truc tor s

RoadmaintenanceworkersN e a r e s tr e s i d en t s &emp loye e s
Maintenanceworkers ,ranchers

Maintenanceworkers ,ranchers

T I M E

PastPresentF u t u r e
Past

PastPresentF u t u r e

PastPresentF u t u r e

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E

P O T E N T I A L
P A T H W A Y N A M E

Ambient airO f f S i t e

Ambient airO f f S i t e
T a b l e 14Continues

F o o d chainO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

T a i l i n g s

T a i l i n g s

W a t e r &f o r a g eintake

M E D I U M

A i r

A i r

F o o d p r o d u c t s( c a t t l e ,s h e e p , m i l k ,g r a i n )

POINT OFE X P O S U R E
O f f S i t e ,s i t e v i c i n i t y

O f f S i t e ,s i t e v i c i n i t y

O f f S i t e

ROUTE OF
E X P O S U R E

I n h a l a t i o n ,p a r t i c u l a t e s

I n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nf o o d s t u f f

E X P O S E D
P O P U L A T I O N

A d j acenthighwayusers &maintenanceworkersN e a r e s tr e s i d e n t s &employe e sN e a r b yrecreationalusers
U S - 4 0cons truc tor s

Consumers

T I M E

PastPresentF u t u r e

Past

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E

P O T E N T I A L
P A T H W A Y N A M E

F o o d chainO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
SOURCE

T a i l i n g sd e p o s i t ,otheru p s t r e a msources

M E D I U M

F i s h

POINT OF
E X P O S U R E

O f f S i t eResidence s

ROUTE OF
E X P O S U R E

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

F i s h e r m e n &f a m i l i e s

T I M E

PastPresentF u t u r e
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

E s t i m a t e d Exposed P o p u l a t i o n s
Loca t i on

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 wel l water

Number
unknown

unknown

248
250

75

Contaminant s and M e d i a :
aluminum
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

antimony
s u r f a c e water,t a i l i n g s , soil

t a i l i n g s , soil

arsenic
air, s o i l ,s u r f a c e water,t a i l i n g s
t a i l i n g s ,s o i l , air
groundwater?
groundwater
groundwater

?- i n d i c a t e s u n c e r t a i n t y whether contaminant is present in medium and pathwayS h e e t 1 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

E s t i m a t e d Exposed P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s

P u b l i c water s u p p l y users;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown

248

250

75

Contaminant s and M e d i a :
barium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

b e r y l l i u m
s u r f a c e water,t a i l i n g s , soil

t a i l i n g s , soil

cadmium
s u r f a c e water,t a i l i n g s ,s o i l , air
t a i l i n g s , air,soil
g r oundwa t e r ?

groundwater?
groundwater?

S h e e t 2 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Es t imat ed Expos ed P o p u l a t i o n s
Loca t i on

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminants and M e d i a :
calcium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater

groundwater

chromium
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?

groundwater
groundwater?

cobalt
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

S h e e t 3 of 8

67



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Estimated Exposed P o p u l a t i o n s
Loca t i on

T a i l i n g s workers

S i t e t r e s p a s s e r s

P u b l i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown

248

250

75

Contaminants and Media:
c opper
s u r f a c e water,t a i l i n g s , soil

t a i l i n g s , soil

groundwater?
groundwater

groundwater

iron
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater
groundwater
groundwater

lead
air, s o i l ,s u r f a c e water,t a i l i n g s ,
t a i l i n g s , air,soil
groundwater?
groundwater?

groundwater?
S h e e t 4 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Es t ima t ed Expos ed P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248
250

75

Contaminant s and M e d i a :
magnesium
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater

groundwater
groundwater

manganese
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater

groundwater
groundwater

mercury
s u r f a c e watert a i l i n g s , soil
t a i l i n g s , soil
groundwater

groundwater?
groundwater?

S h e e t 5 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Es t imat ed Exposed P o p u l a t i o n s
Loca t i on

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminant s and M e d i a :
nickel
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?

groundwater?

p o t a s s i u m
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil
groundwater

groundwater
groundwater

s i lver
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater?
groundwater?

groundwater?
S h e e t 6 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

E s t i m a t e d Expo s ed P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y users;A t k i n s o n well water
P u b l i c water s u p p l y users;H i g h V a l l e y wel l water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown
unknown
248
250

75

Contaminant s and M e d i a :
sodium
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwater

groundwater

groundwater

t h a l l i u m
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

vanadium
s u r f a c e water,t a i l i n g s , soil
t a i l i n g s , soil

S h e e t 7 of 8

71



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 5 E S T I M A T E D P O P U L A T I O N F O R C O M P L E T E D E X P O S U R E P A T H W A Y S

Es t imat ed Exposed P o p u l a t i o n s
Locat i on

T a i l i n g s workers
S i t e t r e s p a s s e r s
P u b l i c water s u p p l y u ser s;A t k i n s o n wel l water
P u b l i c water s u p p l y users;H i g h V a l l e y well water
P u b l i c water s u p p l y users;Summit Co. #3 well water

Number
unknown

unknown
248

250

75

Contaminant s and M e d i a :
zinc
s u r f a c e water, air,t a i l i n g s , soil
t a i l i n g s , s o i l , a i r
groundwater
groundwater

groundwater
S h e e t 8 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. I N I T I A L RELEASE
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

Es t ima t ed __P^_'•:•:*:•:•:•:•:':•:•£•"/:•:•:•:Popu1at ions Contaminant s and M e d i a :
Locat i on Number aluminum antimony arsenic

?- i n d i c a t e s unc er ta in ty whether a s p e c i f i c contaminant is pre sent in medium and pa thway*- no s a m p l i n g da ta to c o n f i r m whether r e s i d e n t s ' we l l water contains any contaminants**- no s a m p l i n g da ta to c o n f i r m whether f i s h contain any contaminants***- no s a m p l i n g da ta to c o n f i r m whether a g r i c u l t u r a l p r o d u c t s contain any contaminantsS h e e t 1 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

Popu 1 a t i QJ^ Contaminants and Media:
Loca t i on Number barium b e r y l l i u m cadmium

S h e e t 2 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

Es t imat edP o p u l a t i o n s Contaminants and M e d i a :
Loca t i on Number calc ium chromium cobalt

m

I

| S h e e t 3 of 8
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R I C H A R D S O N P L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

E s t i m a t e dP o p u l a t i o n s Contaminant s and M e d i a :
Loca t i on Number c opper iron lead

S h e e t 4 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. I N I T I A L RELEASE
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

'"""^^^^ Contaminant s and M e d i a :
Loca t i on Number magnesium manganese mercury

111
S h e e t 5 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L RELEASE
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

E s t i m a t e dP o p u l a t i o n s Contaminant s and M e d i a :
Locat i on Number nickel p o t a s s i u m si lver

H H I l i

S h e e t 6 of 8
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

E s t i m a t e dP o p u l a t i o n s Contaminant s and M e d i a :
Loca t i on Number sodium t h a l l i u m vanadium

•:•:•:•:•:•:•:•:•:•:•:•:• •••t'X*->iiiiili
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

E s t i m a t e dP o p u l a t i o n s Contaminant s and M e d i a :
Loca t i on Number zinc

S h e e t 8 of 8

80



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E
A P P E N D I X C

A T S D R P R E L I M I N A R Y P U B L I C H E A L T H A S S E S S M E N T O F 1990
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . I N I T I A L R E L E A S E

H e a l t h A s s e s s m e n t

R I C H A R D S O N F L A T T A I L I N G S S I T E
P A R K C I T Y , S U M M I T C O U N T Y , U T A H

C E R C L I S N o . U T D 9 8 0 9 5 2 8 4 0
J u l y 24 , 1990



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. I N I T I A L RELEASE
S U M M A R Y

The Richardson F l a t T a i l i n g s , an U p d a t e 7 s i t e p r o p o s e d f o r t h eN a t i o n a l P r i o r i t i e s L i s t , i s l o c a t e d 3 .5 mi l e s northeast o f ParkC i t y , Summit C o u n t y , U t a h . From 1975 to 1981, the 160-acre s i t ewas used f or d i s p o s i n g mine t a i l i n g waste s f r o m the K e e t l yOntario Mine and other mines owned by U n i t e d Park C i t y Mine s .C u r r e n t l y no t a i l i n g s are dumped at the s i t e ; however, soil f r o mthe s i t e is being excavated and used to cover the t a i l i n g s p i l e s .Several metal contaminant s , i n c l u d i n g arsenic, cadmium, chromium,l e a d , and zinc, have been d e t e c t ed in on-s i te and o f f - s i t e areas.Contaminant s may migrate f r o m the s i t e to o f f - s i t e areas throughs u r f a c e water, groundwater , and a irborne-as soc ia t ed p a t h w a y s .Human exposure to s i t e contaminants may occur through thei n g e s t i o n of contaminated groundwater, f o o d - c h a i n e n t i t i e s , ands o i l ; through dermal contact wi th contaminant s; and through theinha la t i on of airborne d u s t s . The s i t e is considered to be ofp o t e n t i a l p u b l i c h e a l t h concern because of the high l e v e l s o fon- s i t e contaminants .
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B A C K G R O U N D

A . S i t e D e s c r i p t i o n a n d H i s t o r y
T h e Richardson F l a t T a i l i n g s s i t e ( R F T ) , c o n s i s t i n g o f 1 6 0 acresl o c a t e d in a t o p o g r a p h i c d e p r e s s i o n a p p r o x i m a t e l y 3.5 mi l e snortheas t of Park C i t y , in Summit County , U t a h , is an U p d a t e 7s i t e p r o p o s e d f o r t h e N a t i o n a l P r i o r i t i e s Li s t ( N P L ) (s e e F i g u r e s1 and 2). F r o m 1975 unti l 1981, mine t a i l i n g s f r o m the K e e t l yOntario Mine and other mining opera t i on s in the area wered i s p o s e d of at the s i t e and current ly range up to 10 f e e t ind e p t h . U n t i l 1 9 8 7 , mine t a i l i n g s were removed f r o m the s i t e andused a s b a c k f i l l f or sewer cons truc t ion p r o j e c t s .
C u r r e n t l y , mine t a i l i n g s at the s i te are being covered by soilexcavated f r o m on-s i t e areas. The thicknes s of the soil covervaries over the s u r f a c e of the s i t e , and, as noted during theA p r i l 1989 s i t e v i s i t , the soil layer"cover ing the mine t a i l i n g swas l e s s than 1-inch th i ck in certain areas. S i t e f e a t u r e si n c l u d e a pond that covers the nor thea s t ern corner of the s i t eand is contained by a dam at the northwes t ern corner, and a d i t c hin the central p o r t i o n of the s i t e .
B . S i t e V i s i t
S t a f f f r o m t h e Agency f o r T o x i c Sub s tanc e s a n d Disease Reg i s t ry(ATSDR) and the U t a h Department o f H e a l t h conducted a visit tothe RFT s i t e on A p r i l 19, 1989. During the s i t e v i s i t ,c o n d i t i o n s on- s i t e and o f f - s i t e were observed, i n c l u d i n g landuses in areas a d j a c e n t to the s i t e , the p r o x i m i t y of r e s i d e n t i a lareas to the s i t e , the ease of s i t e access, the presence ofo n - s i t e p h y s i c a l h a z a r d s , and the general phy s i ca lcharac t e r i s t i c s of the s i te . S p e c i f i c observations made duringthe s i t e v i s i t w i l l be d i s c u s s e d in a p p r o p r i a t e s e c t ions of t h i sP r e l i m i n a r y H e a l t h A s s e s s m e n t .
C . Community H e a l t h Concerns
S t a f f f r o m t h e U t a h Depar tment o f H e a l t h i n d i c a t e d that they werenot aware of any community h e a l t h concerns r e la t ed to the RFTs i t e .
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D E M O G R A P H I C S , L A N D U S E ,

A N D N A T U R A L R E S O U R C E U S E
The s i t e l i e s in a rural area with very w i d e l y s c a t t e r e dre s idence s . It i s wi th in 1.5 m i l e s o f P r o s p e c t o r S q u a r e , whichis an extension of Park C i t y , a p o p u l a r recreational and ski areaof U t a h . The area within a 1-mile radius of the s i t e c o n s i s t s ofopen, u n d e v e l o p e d rangeland and agr i cu l tura l f i e l d s . Only threeres idences are wi thin a 1-mile radius of the s i t e ; however,because the s i t e is c l o s e to a p o p u l a r re sort , which has expandedin recent years, f u t u r e d ev e l opment of the area may increaser e s i d e n t i a l , commercial , and recreational land uses (1) .
Recreational land uses in the s i t e v i c in i ty inc lude f i s h i n g inS i l v e r Cre ek , a p o p u l a r stream for trout f i s h i n g , and d o w n h i l ls k i ing at nearby ski s l o p e s . P i l e s of mine t a i l i n g s on- s i t e arecommonly used for unauthorized recreational m o t o r c y c l i n g .
Other land uses in the s i t e v i c i n i t y inc lude p a s t u r e l a n d forc a t t l e and sheep and land p a r c e l s used for c u l t i v a t i n g hay andgrain. No i n d u s t r i a l or commercial land uses are wi th in 1-mileof the s i t e .

E N V I R O N M E N T A L C O N T A M I N A T I O N
A N D O T H E R H A Z A R D S

A . O n - S i t e a n d O f f - S i t e C o n t a m i n a t i o n
M o n i t o r i n g r e s u l t s were analyzed f or groundwater , s u r f a c e water ,s o i l , and air s a m p l e s c o l l e c t e d during in i t ia l s i t ei n v e s t i g a t i o n s conducted in 1985. T h e s e r e s u l t s are only ofpre l iminary and are not s u f f i c i e n t to charac t er ize the f u l lnature and extent of s i t e contaminat ion.
1. Groundwat er
Groundwater s a m p l e s were c o l l e c t e d f r o m moni tor ing w e l l s l o c a t e du p g r a d i e n t and downgradient f r o m the s i t e . Groundwater s a m p l e swere analyzed f or t o t a l m e t a l s , cyanide , s u l f a t e , and d i s s o l v e dm e t a l s . The h ighe s t concentra t ions o f contaminant s were d e t e c t e di n u n f i l t e r e d groundwater s a m p l e s c o l l e c t e d f r o m moni t or ing w e l l sl o c a t e d downgradient f r o m t h e s i t e ( s e e T a b l e 1 ) .
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T a b l e l .Groundwater*, 1985

Maximum C o n c e n t r a t i o n [ p p b ] DrinkingW a t e rCriteria" 1"
Contaminant O f f - S i t eU p g r a d i e n t O n - S i t e
A r s e n i c <5 349 50Cadmium <5 48 10Chromium <5 104 50Lead <30 1,080 20*
Manganese 20 10,400 50
* U n f i l t e r e d s a m p l e s .+ N a t i o n a l I n t e r i m Primary Drinking W a t e r R e g u l a t i o n s . U . S .Environmental P r o t e c t i o n A g e n c y , O f f i c e o f Drinking W a t e r , 1976.^Proposed Maximum Contaminant Level at the t a p .

2. S u r f a c e W a t e r
S u r f a c e water s a m p l e s were c o l l e c t e d f r o m the east bank o f S i l v e rCreek and f r o m an i n t e r m i t t e n t stream that f l o w s through thet a i l i n g s . S u r f a c e water s a m p l e s were analyzed f o r t o ta l m e t a l sand s u l f a t e . The h ighe s t contaminant l e v e l s in S i l v e r Creek weref o u n d i m m e d i a t e l y downstream f r o m the s i t e and at the d i s chargep o i n t f o r t h e i n t e r m i t t e n t , on-s i t e stream ( s e e T a b l e 2 ) .A p p r o x i m a t e l y 2 mi l e s ups tream f r o m the RFT s i t e , the Pro spe c t orSquare t a i l i n g s may a l s o serve as an important source of s u r f a c ewater contaminant s .

T a b l e 2.S u r f a c e W a t e r , 1986
Maximum C o n c e n t r a t i o n [ p p b ]

Contaminant U p s t r e a m DownstreamS i l v e r Creek S i l v e r Creek
A r s e n i c 14 65C o p p e r 12 60Lead 147 1 , 9 8 5
3. S o i l
S a m p l e s o f s u r f a c e and s u b s u r f a c e soil were c o l l e c t e d f r o mon- s i t e a n d o f f - s i t e areas ( s e e T a b l e 3 a n d 4 ) . S o i l s a m p l e swere analyzed f o r t o ta l m e t a l s . S a m p l e s o f s u b s u r f a c e , on- s i t esoil s a m p l e s ( t a i l i n g s ) were analyzed for t o t a l m e t a l s andcyanide. R e s u l t s o f ana ly s e s o f on- s i t e s u r f a c e soil ( t a i l i n g s )and o f f - s i t e s u r f a c e soil ind i ca t e l e v e l s o f arsenic, cadmium,
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l e a d , and zinc s u b s t a n t i a l l y higher than the mean concentrat ionsf o r t h e western U n i t e d S t a t e s .
R e s u l t s o f s a m p l e analyse s o f s u b s u r f a c e mine t a i l i n g s i n d i c a t e de l eva t ed l e v e l s o f heavy m e t a l s and arsenic ( s e e T a b l e 4).O f f - s i t e , s u b s u r f a c e s a m p l e s d id not have contaminant l e v e l sabove mean concentra t i ons f or the western U n i t e d S t a t e s ,i n d i c a t i n g t h e l i k e l i h o o d that o f f - s i t e soil contaminat ion i sg e n e r a l l y l i m i t e d t o t h e u p p e r p o r t i o n s o f t h e soil p r o f i l e ( 2 ) .

T a b l e 3.S u r f a c e S o i l a n d T a i l i n g s , 1986
Maximum Conc en tra t i on [ p p b ]

Mean f o rBackground* O n - S i t e W e s t e r n U . S .
A r s e n i c 5 8 , 0 0 0 3 , 6 0 0 , 0 0 0 5 , 5 0 0Cadmium 17,000 80,000 200Lead 1 ,110,000 8 , 5 3 0 , 0 0 0 17,000S e l e n i u m 6 , 7 0 0 <400,000 230
Z i n c 1 , 5 7 0 , 0 0 0 6 . 3 6 0 , 0 0 0 5 5 , 0 0 0
' L e v e l s r epor t ed as background may not be true background becausethey were c o l l e c t e d a d j a c e n t to the s i t e and in an area wi th ah i s t o r y o f mining a c t i v i t y .

T a b l e 4.S u b s u r f a c e S o i l a n d T a i l i n g s , 1986
Maximum Conc en t ra t i on s [ p p b ]

Contaminant Mean f o rBackground* O n - S i t e W e s t e r n U . S .
Arsen i c 6 , 5 0 0 3 2 8 , 0 0 0 5 , 5 0 0Cadmium 7,400 1 6 9 , 0 0 0 200Lead 3 7 , 0 0 0 4 , 9 2 0 , 0 0 0 17,000S e l e n i u m <100 9,400 230
Z i n c 70,000 2 3 , 2 0 0 , 0 0 0 5 5 , 0 0 0
*Levels r epor t ed as background may not be true background becausethey were c o l l e c t e d a d j a c e n t to the s i t e and in an area with ah i s t o ry of mining a c t i v i t y .
4. Air
Pre l iminary air moni tor ing was conducted using f i v e high-volumeair s a m p l e r s at f o u r s a m p l i n g l o c a t i o n s over a 5-day p e r i o d . Airs a m p l e s were analyzed for arsenic, cadmium, l e a d , and zinc.During air mon i t o r ing , weather c ond i t i on s were dry with windsvarying up to 20 mi l e s per hour, a l t h o u g h winds gu s t ed up to 40mi l e s per hour during the f i r s t day o f sample c o l l e c t i o n . Thehighest l ev e l s of airborne contaminants were d e t e c t e d during the
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f i r s t day of s a m p l i n g at the air moni tor ing s t a t i o n downwind f r o mt h e s i t e (s e e T a b l e 5 ) . A i r moni t or ing r e su l t s v e r i f y thatr e l ea s e s of airborne contaminant s have occurred at the RFT s i t e .

T a b l e 5 .Air, 1986
Maximum C o n c e n t r a t i o n [micrograms per cubic m e t e r ]

Contaminant Upwind Downwind
ArsenicCadmiumLeadZ i n c

0.002< 0.010*0.1030.091 +

0.0930.082*
1.648

* M a t r i x sp ik e recovery was 65% for cadmium; actual value may behigher.+Matrix s p ik e recovery was 60% for z inc; values given aree s t i m a t e s .
B. Q u a l i t y Assurance and Q u a l i t y Contro l
Q u a l i t y assurance and q u a l i t y control procedure s were used toensure the accuracy of the moni tor ing programs conduc t ed durings i t e i n v e s t i g a t i o n s at the RFT s i t e . S a m p l e c o l l e c t i o n andanalyse s were de termined to have been p e r f o r m e d according toapproved p r o c e d u r e s ; t h e r e f o r e , moni tor ing r e s u l t s werede t ermined to be a c c e p t a b l e . The conclus ions contained in th i sreport are based on the da ta package s u p p l i e d to ATSDR. Theaccuracy of these conclus ions d e p e n d s on the r e l i a b i l i t y andcomprehensiveness of the data contained in the mat er ia l sreviewed.
C. Phys i ca l and Other H a z a r d s
No on- s i t e p h y s i c a l hazards were noted during the s i t e v i s i t .

P A T H W A Y S A N A L Y S E S

A . Environmental Pathways ( F a t e a n d T r a n s p o r t )
1. Groundwat er
Groundwat er w a s encountered wi th in 1 2 f e e t o f t h e s i t e ' s s u r f a c eduring the c o l l e c t i o n o f on- s i t e soil s a m p l e s . In the s i t ev i c i n i t y , the u p p e r m o s t a q u i f e r , wi th an average d e p t h of 60f e e t , l i e s w i th in a l l u v i a l d e p o s i t s over lying c o n s o l i d a t e d rocksof t e r t i a r y origin. It i s not clear whether th i s a l luv ia la q u i f e r i s h y d r o l o g i c a l l y connected to the d e ep er a q u i f e r f o u n din the c on s o l i da t ed rock f o r m a t i o n . Groundwater f l o w beneath thes i t e and in the s i t e v i c i n i t y is to the nor th-nor thwe s t .
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No pr iva t e or moni tor ing w e l l s are on-s i t e . Two pr iva t e dome s t i cw e l l s are l o ca t ed about 4,000 f e e t southwest of the s i te . Bothof these w e l l s are c o m p l e t e d to a d e p t h of about 210 f e e t belowthe g r o u n d ' s s u r f a c e . A s i n g l e munic ipa l wel l used as a backupsource for the Park C i t y munic ipal water sy s t em i s l o c a t e d 2.5mi l e s southwest o f t h e R F T s i t e ( 1 ) . Groundwat er s a m p l e s werenot c o l l e c t e d f r o m the above-mentioned pr iva t e and munic ipalw e l l s ; however, because these w e l l s are l o c a t e d u p g r a d i e n t f r o mthe s i t e , they are not e xp e c t ed to be impac t ed by s i t econtaminants.
2 . S u r f a c e W a t e r
S u r f a c e water and l ea cha t e f r o m the s i t e may transport s i t econtaminants into nearby streams and creeks. The large s t s u r f a c ewater f e a t u r e in the s i t e v i c i n i t y i s S i l v e r Cre ek , l o c a t e d about200 f e e t west o f the s i t e . A p p r o x i m a t e l y 1,000 f e e t downstreamf r o m t h e s i t e , s u r f a c e water f r o m S i l v e r Creek i s d iv er t ed f o rthe i r r iga t i on of p a s t u r e l a n d and hay f i e l d s . S i l v e r Creek doesnot serve as a source of dr ink ing water source for humans.
Several l ea cha t e (mine t a i l i n g d r a i n a g e ) s e ep s were noted on thenorthwest s ide of the on-s i t e earth dam; however, s u r f a c e waters a m p l e s were not c o l l e c t e d in th i s area. T h e s e s e ep s f l o w f r o mthe s i t e to the northwest into a swampy area that drains intoS i l v e r Creek. L e a c h a t e f r o m the mine t a i l i n g s p i l e may serve asan impor tan t source of s u r f a c e water contaminat ion.
3. S o i l
Mine t a i l i n g s consist of f i n e l y crushed rock that are e a s i l yeroded by s u r f a c e water r u n o f f and wind. Erosion of the minet a i l i n g s i s l i k e l y because p o r t i o n s of the mine t a i l i n g p i l e s areuncovered and lack a v ege ta t iv e cover. A l t h o u g h a soil cover isbeing p l a c e d over the s u r f a c e of the mine t a i l i n g s , the th i ckne s sof the cover varies c on s id erab ly and may be l e s s than 1 inch.S o i l used to cover the t a i l i n g s may al so be contaminated becauseit is being excavated f r o m on- s i t e areas in which mine t a i l i n g swere d u m p e d . The soil covering the t a i l i n g s is e x p e c t e d to havea minimal impact on the migra t i on of t a i l i n g contaminant s intogroundwater.As p r e c i p i t a t i o n p e r c o l a t e s through the mine t a i l i n g s , s u l f a t e sin the t a i l i n g s d i s s o l v e , increas ing the a c i d i t y of water as its e ep s downward. As i n f i l t r a t i n g water becomes more a c i d i c , itd i s s o l v e s the arsenic and heavy metal compounds in the t a i l i n g sand carries these contaminants downward. M o n i t o r i n g r e su l t si n d i c a t e that contaminants have a lr eady migrated to lower l e v e l sof the t a i l i n g p i l e s and impac t ed local groundwater and nearbys u r f a c e waters. Contaminant s w i l l continue to impact groundwaterand s u r f a c e water if no remediat ion is p e r f o r m e d .
4. Air
The small p a r t i c l e s ize o f the t a i l i n g s increases the l i k e l i h o o dthat wind may be an important mechanism for dust transport too f f - s i t e areas. S i t e documents ind i ca t e that re lease s o f
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windblown contaminants to o f f - s i t e areas have been observed,e s p e c i a l l y in the summer months when winds f r o m the southwestblow dust f r o m the s i te across I n t e r s t a t e 40.
5 . Contamina t ed F o o d - C h a i n E n t i t i e s
S i t e c ontaminant s may b ioaccumulat e in f o o d - c h a i n e n t i t i e s . Inthe s i t e v i c in i ty , a p p r o x i m a t e l y 315 acres of agr i cu l tural landare i r r i g a t e d with s u r f a c e water d iver t ed f r o m S i l v e r Creek.I r r i g a t e d l a n d s are used for p a s t u r e l a n d and the p r o d u c t i o n ofgrains and hay. C r o p s i r r iga t ed wi th contaminated s u r f a c e watermay b i oac cumula t e contaminant s .
A n i m a l s may a l s o become contaminated if they graze in areasi m p a c t e d by the s i t e , f e e d on crops i r r iga t ed with contaminatedwater, or ingest contaminated s u r f a c e water, s o i l , or s ed iment s .C a t t l e and sheep are known to graze in shrub land a d j a c e n t to thes i te .
F i s h f r o m S i l v e r Creek may a l s o b ioaccumulate contaminants f r o ms u r f a c e water and s ed iment . S i l v e r Creek is known to s u p p o r trecreat ional trout f i s h i n g .
B. Human Exposure Pathways
Several p o t e n t i a l routes exist by which humans may be exposed tocontaminants f r o m th e RFT s i t e . I n g e s t i o n o f contaminatedgroundwater, s o i l , and f o o d - c h a i n en t i t i e s and inhalat ion of dustare all p o t e n t i a l routes of human contaminant exposure.
1. S o i l - and T a i l i n g s - A s s o c i a t e d Pathways
I n g e s t i o n , inha la t i on , and dermal exposures to soil and t a i l i n g smay adver s e ly impact human h e a l t h . The h ighes t contaminantl e v e l s were f o u n d in on- s i t e s u b s u r f a c e soil and t a i l i n g s ;however, on- s i t e and o f f - s i t e s u r f a c e soil and t a i l i n g s were a l soc on tamina t ed . The s i t e is l o c a t e d in a rural area and becauseaccess to it is not r e s t r i c t e d , t r e spa s s er s may come in contactw i t h the s e contaminated media during c y c l i n g or other a c t i v i t i e son or near the s i t e .

2. G r o u n d w a t e r - A s s o c i a t e d Pathways
Human exposure to groundwater contaminants may re sul t f r o m theuse o f contaminated groundwater for d o m e s t i c , i n d u s t r i a l , andagricul tural purpos e s . Local re s ident s are known to rely ongroundwater as a p o t a b l e water s u p p l y ; however, moni tor ing dataf o r o f f - s i t e groundwater a r e l i m i t e d t o r e s u l t s f r o m a s i n g l eu p g r a d i e n t wel l and two downgradient w e l l s . The l i k e l i h o o d ofhuman exposure to groundwater contaminants is minimized by therural nature of the s i te and the lack of s u p p l y w e l l s for p o t a b l ewater downgradient f r o m the s i t e ; however, without moni tor ingr e s u l t s f r o m nearby pr iva t e w e l l s , thi s pathway of human exposurecan not be ignored. The p o t e n t i a l e x i s t s for c o m p l e t i n g t h i s
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pathway of human exposure in the f u t u r e if groundwater w e l l s arei n s t a l l e d on-si te or downgradient f r o m the s i te.
3. F o o d - C h a i n - A s s o c i a t e d Pathways
Another p o t e n t i a l pa thway for human exposure to contaminants i sthrough the c on sumpt i on of f o o d - c h a i n e n t i t i e s that maybioaccumulate contaminants. C u l t i v a t e d grains and v e g e t a b l e s andother e d i b l e p l a n t s may b ioac cumula t e soil contaminants andre su l t in f o o d - c h a i n contamination. C a t t l e , s h e ep , and w i l d l i f ethat consume contaminated p l a n t material or s u r f a c e water mayal s o b ioaccumulat e contaminants .
Aquat i c an imal s , such as trout in S i l v e r Creek , that inhabitcontaminated s u r f a c e water or aquatic systems with contaminateds ed iment s may a l s o b i oac cumula t e contaminants . A n a l y t i c a lr e s u l t s o f s u r f a c e water s a m p l e s c o l l e c t e d f r o m S i l v e r Creeki n d i c a t e contaminants at l e v e l s s i g n i f i c a n t l y in excess ofF e d e r a l Ambient W a t e r Q u a l i t y C r i t e r i a . T h e s e contaminants ar eknown to b ioac cumula t e in f i s h and may reach l e v e l s that makeS i l v e r Creek trout un su i tab l e f or human consumption.
4. A i r b o r n e - A s s o c i a t e d Pathways
I n h a l a t i o n of contaminated du s t s may be a human exposure pathway.On-si t e a c t i v i t i e s , i n c l u d i n g c y c l i n g , soil r emed ia t i on , orexcavation of t a i l i n g s for use as f i l l may result in thegeneration of dust and the exposure of m o t o r c y c l i s t s , on- s i t eworkers, and area r e s i d en t s to s i t e contaminant s . The r e la t iv eremoteness of the s i t e may h e l p reduce the impact of t h i s pa thwayof human exposure.
5. S u r f a c e - W a t e r - A s s o c i a t e d Pathways
S u r f a c e water obtained f r o m local sources is not a source ofdr ink ing water w i t h i n the s i t e v i c i n i t y ; however, s u r f a c e wateris used to i r r i g a t e p a s t u r e l a n d and hay and grain f i e l d s . As ar e s u l t , human exposure to s i t e - r e l a t e d contaminants may re sul tf r o m the i n g e s t i o n of contaminated gra ins , animal p r o d u c t s , orf i s h .

P U B L I C H E A L T H I M P L I C A T I O N S

R e s u l t s of p r e l i m i n a r y groundwater and soil s a m p l i n g i n d i c a t ethat the RFT s i t e i s o f p o t e n t i a l p u b l i c h e a l t h concern becauseof contaminants in on-s i t e air, s o i l , mine t a i l i n g s , andgroundwater and on- s i t e and o f f - s i t e s u r f a c e water and s ed imen t s .
A br i e f d i s cu s s i on o f the i d e n t i f i e d s i t e contaminants o f p u b l i ch e a l t h concern f o l l o w s .
A r s e n i c
Human exposure to arsenic is p o s s i b l e through three m a j o rpa thways: i n g e s t i o n , i n h a l a t i o n , and dermal contac t . Common
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e f f e c t s f r o m i n g e s t i o n o f arsenic inc lude i r r i t a t i o n o f t h ed i g e s t i v e tract l e a d i n g to pa in , nausea, vomi t ing , and diarrhea.I n g e s t i o n of inorganic arsenic, the f o r m most l i k e l y f o u n d at theRFT s i t e , a l s o causes a p a t t e r n of skin abnormal i t i e s , such asdark and l i g h t s p o t s on the skin and small "corns" on the p a l m s ,s o l e s , and trunk. Some of the corns may progre s s to skin cancer.Other h e a l t h e f f e c t s of arsenic inge s t ion include an increasedrisk of l iv er , b l a d d e r , k idney, and lung cancer. L o n g - t e r mexposure ( g r e a t e r than 14 d a y s ) to inorganic arsenic at l e v e l s aslow as 20 micrograms per ki logram of body weight per day mayresul t in mi ld h e a l t h e f f e c t s . The severity o f symptoms t ends toincrease as exposure durat ion increases. The EnvironmentalP r o t e c t i o n A g e n c y (EPA) e s t i m a t e s that a dose o f 1 microgram perk i l ogram of body weight per day corre sponds to a cancer risk of1.5 in 1,000 (3). Arsen i c l e v e l s ar e s u f f i c i e n t l y high ins u r f a c e soil to be o f p u b l i c h e a l t h concern for i n g e s t i o n ,inha la t i on , or dermal exposures.
I n h a l a t i o n of inorganic arsenic d u s t s may a l s o result in mildi rr i ta t i on of the d i g e s t i v e tract. The inhalat ion route of humanexposure is more l i k e l y to increase the risk of lung cancer thanis the i n g e s t i o n route. Air concentrat ions of about 200micrograms per cubic meter are a s s o c ia t ed wi th i r r i t a t i o n of thenose, t h r o a t , and exposed skin. The N a t i o n a l I n s t i t u t e f o rOccupa t i ona l S a f e t y a n d H e a l t h ( N I O S H ) h a s s e t a recommendedexposure l imi t (REL) for o c cupat ional exposure to arsenic in airat 2 micrograms per cubic meter not to be exceeded for more than15-minute s . EPA has e s t ima t ed that a l i f e t i m e i n h a l a t i o nexposure to 1 microgram per cubic meter causes a l i f e t i m e cancerrisk of 4 in 1,000 (3). The maximum level of airborne arsenicd e t e c t e d at the RFT s i t e ( 0 . 0 9 3 micrograms per cubic m e t e r ) is ata level o f p u b l i c h e a l t h concern. S o i l - d i s t u r b i n g a c t i v i t i e s ,such as excavation of s o i l s or m o t o r c y c l i n g , are l i k e l y to causean increase in airborne arsenic l e v e l s .
Dermal exposure to ar s eni c-conta ining compounds may re sul t inm i l d - t o - s e v e r e i rr i ta t i on of the skin, eyes, or throat. Nor e l i a b l e dose e s t i m a t e s are ava i lab l e on the exposure l ev e l s atwhich these e f f e c t s begin t o a p p e a r .
Cadmium
Human exposure to cadmium at the RFT s i t e can occur e i therthrough the i n g e s t i o n of contaminated s o i l , mine t a i l i n g s , andf o o d - c h a i n e n t i t i e s or through the i n h a l a t i o n of contaminatedd u s t s . Very small amounts of inge s t ed cadmium are absorbed intothe blood ( l % - 5 % ) while 30%-50% of that which is inhaled is takeninto the b l ood (4). Once cadmium enters the body, i t i s retainedvery s t r o n g l y . A p r o p o s e d r e f e r e n c e dose (a d a i l y dose that ise s t imated to be without a p p r e c i a b l e human hea l th r i sk) of 0.5micrograms per k i l ogram of body weight per day for oral exposurei s curr en t ly under review ( 4 ) .
I n g e s t i o n of cadmium may re su l t in damage to the kidneys and maycause h y p e r t e n s i o n , a l t h o u g h the importance of cadmium in
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h y p e r t e n s i o n is unclear. Dermal exposure to cadmium compoundshas not been observed to cause s i g n i f i c a n t h e a l t h e f f e c t s .L o n g - t e r m i n h a l a t i o n exposures to cadmium at l e v e l s of 100micrograms per cubic meter may increase the risk of lung d i s e a s e ,such as emphysema, and may a l s o cause kidney i n j u r y . L i f e l o n gi n h a l a t i o n of air conta ining 0.03 micrograms per cubic meter ise s t i m a t e d to cause a l i f e t i m e cancer risk of 1 in 10,000 ( 4 ) .Air moni tor ing r e s u l t s at the RFT s i t e d e t e c t e d airborne cadmiuml e v e l s ( 0 . 0 8 2 microgram per cubic m e t e r ) at l e v e l s o f p u b l i ch e a l t h concern ( 1 ) . S i t e r emedia t ion a c t i v i t i e s o r on- s i t ec y c l i n g a c t i v i t i e s are l i k e l y to increase airborne cadmiuml e v e l s .
Under current land use, cadmium l e v e l s in s u r f a c e soil are nothigh enough to be of pub l i c h ea l th concern. If the s i te isd e v e l o p e d for r e s i d e n t i a l or recreational uses, the l e v e l s maybecome a p u b l i c h e a l t h concern.
Lead
Human exposure to lead at the RFT s i t e may occur through twom a j o r pa thways: the i n g e s t i o n o f contaminated s o i l , minet a i l i n g s , and f o o d - c h a i n e n t i t i e s or the i n h a l a t i o n of airbornecontaminated d u s t s . Leve l s of lead in s u r f a c e soil and t a i l i n g s ,s u b s u r f a c e soil and t a i l i n g s , and air are s u f f i c i e n t l y high to beo f p u b l i c h e a l t h concern.
C h i l d r e n a r e e s p e c i a l l y s u s c e p t i b l e t o t h e h e a l t h e f f e c t s o f leadexposure. Low l ev e l s of lead exposure may cause decreased growthand may re sul t in lower i n t e l l i g e n c e quotient (IQ) scores. Lowl e v e l s of lead exposure may al so cause h y p e r t e n s i o n inm i d d l e - a g e d men. Pregnant women exposed to lead t r a n s f e r lead tothe f e t u s , and t h i s may cause pre t erm b i r t h , reduced b ir thw e i g h t , and decreased neuro log i ca l d e v e l o p m e n t in the i n f a n t .R e s u l t s of s t u d i e s have shown that lead causes cancer inl abora tory animal s ; however, it is not known whether lead causescancer in humans.
Human i n h a l a t i o n of l e a d - c o n t a m i n a t e d dust or lead f u m e s mayresul t in the same h e a l t h e f f e c t s that i n g e s t i o n exposure causes.Air moni tor ing r e s u l t s a t the RFT s i t e ind i ca t ed lead ( 1 . 6 5micrograms p e r cubic m e t e r ) a t l e v e l s above E P A ' s N a t i o n a lPrimary a n d S e c o n d a r y Ambient A i r Q u a l i t y S t a n d a r d s f o r lead ( 1 . 5micrograms p e r cubic m e t e r ) ( 5 ) . Airborne lead l ev e l s a r ee xp e c t ed to be even higher if soil is d i s turb ed by on- s i t ea c t i v i t i e s such as soil excavating or c y c l i n g .
T h e Cen t e r s f o r Disease Contro l ( C D C ) h a s cautioned thatconcentra t ions o f lead great er than 500-1 ,000 p a r t s per m i l l i o n(ppm) in r e s i d e n t i a l soil could lead to e l evated b lood leadl ev e l s in ch i l dr en who inhale or ingest s o i l . Lead l e v e l s inexcess of these values were f o u n d in on- s i t e s u r f a c e soil andmine t a i l i n g s and in s ub sur fa c e soil and t a i l i n g s . S i t et r e s p a s s e r s , s i t e workers, and recreational c y c l i s t s mayexperience short- term exposures to l ead-contaminated media.
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S e l e n i u m
Human exposure to selenium at the RFT s i t e may occur through thei n g e s t i o n of contaminated groundwater or soil and through thei n h a l a t i o n of airborne du s t . Once i n g e s t e d , s e l enium in both theorganic and inorganic f orms is r ead i ly absorbed. A l t h o u g hs e l enium is an e s s en t ia l n u t r i e n t , it may have toxic e f f e c t s atl e v e l s m o d e r a t e l y above the d a i l y nutr i t i onal requirement. TheF o o d and N u t r i t i o n Board of the N a t i o n a l Academy of Sci enc e s(NAS) s u g g e s t s that 0.05 to 0.20 mg o f se lenium per person perday is an adequate and s a f e level of d i e t a r y intake in a d u l t s( 6 ) .
I n h a l a t i o n of se lenium may cause damage to the r e sp i ra t ory t r a c t ,g a s t r o i n t e s t i n a l and cardiovascular e f f e c t s , and i r r i t a t i o n o ft h e skin a n d eyes ( 7 ) . A i r s a m p l e s c o l l e c t e d f r o m t h e R F T s i t ewere not analyzed for s e l enium; however, the l ev e l s f o u n d ins u r f a c e soil and t a i l i n g s and the air moni tor ing r e s u l t s forother s i t e contaminants i n d i c a t e that airborne se lenium l ev e l smay be of p u b l i c h e a l t h concern under normal s i t e c o n d i t i o n s .S o i l d i s r u p t i o n by such a c t i v i t i e s as soil excavation or c y c l i n gcould increase airborne se lenium l ev e l s .
S e l e n i u m may al so b ioaccumulate in p l a n t s and animals . Theh e a l t h e f f e c t s f r o m l o n g - t e r m exposure t o selenium v ia inge s t i onof contaminated f o o d or water inc lude l o s s of hair, l o s s andd e f o r m i t i e s o f n a i l s , prob l ems wi th w a l k i n g , d imini shed r e f l e x e s ,and some p a r a l y s i s . T h e s e h e a l t h e f f e c t s were repor t ed f r o m as t u d y of p o p u l a t i o n s in China that l ived in areas wi th ex tremelyhigh s e l enium l e v e l s in the soil and in the rice and v e g e t a b l e sthey consumed. S e l e n i u m l e v e l s in the f o o d were 1.6 p a r t s perm i l l i o n or h igher , and the per iod of exposure was months or evenyears ( 8 ) .
Z i n c
Human exposure to zinc at the RFT s i te may occur through twom a j o r p a t h w a y s : the ing e s t i on o f contaminated s o i l , t a i l i n g s , andgroundwater or the i n h a l a t i o n of airborne contaminated du s t .W h i c h h e a l t h e f f e c t s result f r o m exposure t o excess l eve l s o fzinc d e p e n d s on the pathway of exposure.
I n g e s t i o n of excess zinc may cause stomach or d ig e s t iv e prob l ems .NAS ha s e s t i m a t e d th e recommended d i e t a r y a l lowance (RDA) forzinc to be 15 m i l l i g r a m s per day (6). L o n g - t e r m exposure toexcessive l eve l s of zinc ( 2 . 1 mi l l igrams per ki logram of bodyweight p e r d a y ) m a y resul t i n c o p p e r d e f i c i e n c y ( 8 ) ; however,exposure s of th i s magni tude are not e x p e c t e d to occur at the RFTs i te .
I n h a l a t i o n of zinc dust may lead to breathing d i f f i c u l t i e s andn o n s p e c i f i c neurological e f f e c t s such as headaches and malaise(9). Air moni tor ing r e s u l t s a t the RFT s i t e d id no t show zinc tobe at l ev e l s of p u b l i c h e a l t h concern; however, durings o i l - d i s t u r b i n g a c t i v i t i e s , such as soil excavation or c y c l i n g ,airborne zinc l ev e l s may become a p u b l i c h e a l t h concern.
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C O N C L U S I O N S

U s i n g th e a v a i l a b l e i n f o r m a t i o n , ATSDR has conc luded that thi ss i t e is of p o t e n t i a l p u b l i c h ea l th concern because humans may beexpo s ed to hazardous subs tances by inge s t i on of contaminateds o i l , groundwater , and f o o d - c h a i n e n t i t i e s ; dermal contact withcontaminated s o i l ; and inhalat ion of contaminated dus t . T h i sP r e l i m i n a r y H e a l t h Ass e s sment i s based on i n c o m p l e t e moni tor ingd a t a for groundwater and s u r f a c e water. A f u l l assessment of thep u b l i c h e a l t h i m p l i c a t i o n s of this s i t e is not p o s s i b l e with thei n f o r m a t i o n p r e s e n t l y ava i lab l e .In accordance wi th the Comprehensive Environmental Respons e ,C o m p e n s a t i o n , and L i a b i l i t y Act of 1980, as amended, theRichard son F l a t T a i l i n g s s i t e h a s been evaluated f o r p o s s i b l ef o l l o w - u p wi th h e a l t h e f f e c t s s t u d i e s . However , because n odocumenta t i on or i n d i c a t i o n e x i s t s that human exposure tos i t e - r e l a t e d contaminants is occurring or has occurred in thep a s t , t h i s s i t e i s no t being considered f o r f o l l o w - u p h e a l t hs t u d i e s at th i s t ime.
As ATSDR receives a d d i t i o n a l i n f o r m a t i o n , such i n f o r m a t i o n mayi n d i c a t e that f u r t h e r assessment i s warranted by s i t e - s p e c i f i cp u b l i c h e a l t h issues.
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R E C O M M E N D A T I O N S

A T S D R recommends t h e f o l l o w i n g :
1. R e s t r i c t p u b l i c access to the s i t e to reduce unauthorizeds i t e entry and use of the s i t e for recreational p u r p o s e s .
2. M o n i t o r pr ivate w e l l s wi th in 1 mile of the s i t e to de t erminewhether the s e w e l l s are being i m p a c t e d by s i t e contaminant s andwhether water f r o m these w e l l s can continue to be used forp o t a b l e p u r p o s e s .
3. Conduct a d d i t i o n a l s u r f a c e water m o n i t o r i n g , both u p g r a d i e n tand downgradient f r o m th e s i t e , t o de t ermine th e s i t e ' s impact onS i l v e r Creek and other nearby bodie s of s u r f a c e water.
4. S a m p l e l ea cha t e s e ep s f r o m a long the north s ide of theon-s i t e earthen dam, and analyze these s a m p l e s fors i t e - a s s o c i a t e d contaminants.
5 . C o l l e c t a d d i t i o n a l o f f - s i t e soil s ampl e s f r o m areas a d j a c e n tto the s i t e , e s p e c i a l l y downwind of the s i t e , to characterizeo f f - s i t e contaminat ion.
6. C o l l e c t and analyze e d i b l e p o r t i o n s of trout f r o m S i l v e rCreek to de t ermine whether they are s u i t a b l e for continued humanconsumpt ion.
7. I n c l u d e the f o l l o w i n g in the r emed ia t i on workp lan i fa d d i t i o n a l s i t e r emedia t ion occurs:

Provide adequate personal p r o t e c t i v e equipment that meetst h e s t a n d a r d s o f t h e Occupat i onal S a f e t y a n d H e a l t hA d m i n i s t r a t i o n ( O S H A ) f o r workers c onduc t ing remediala c t i v i t i e s in and around the s i t e .
F o l l o w a p p r o p r i a t e pre cau t i onary g u i d e l i n e s , r e g u l a t i o n s ,a n d advi sor i e s f r o m t h e N a t i o n a l I n s t i t u t e f o r Occupat ionalS a f e t y a n d H e a l t h ( N I O S H ) a n d O S H A .
E m p l o y o p t i m a l dust control measures i f remedial a c t i v i t i e swi l l involve g r o u n d - d i s t u r b i n g a c t i v i t i e s . In a d d i t i o n t oon- s i t e air mon i t o r ing , a p p r o p r i a t e r ea l - t ime air moni tor ingat the worksite p er iphery should be conducted during workinghours in a d d i t i o n to on-s i t e air moni tor ing . L e v e l s ofcontaminants in the ambient air at the p e r i p h e r y of the s i t eshould not exceed N a t i o n a l Ambient Air Q u a l i t y S t a n d a r d s( N A A Q S ) o r N I O S H recommendations.

8. When i n d i c a t e d by p u b l i c h e a l t h ne ed s , and as resourcesp e r m i t , the evaluat ion o f a d d i t i o n a l relevant h e a l t h outcome dataand community h e a l t h concerns, if a v a i l a b l e , is recommended.
PREPARERS OF REPORT
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